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Job-assembled railroad crane‘uids army en- 
gineers in bridging a canal at Metz, France. 


Featured rtlse 


You can give failing sewers many 
more years of useful life by relining 
with durable, easy-to-install As- 
bestos-Bonded ARMCO Pipe. Job costs 
are low and the work moves fast. 
Long lengths of pipe, quickly joined 
with special inside band couplers, 
speed the job. Waterway is reduced 
a minimum because of the relatively 
thin walls of the corrugated pipe. 


Fast as the work goes, you build 


for permanence. Flexible corrugated 
metal outlaws breakage. Corrosion is 
shackled by a full bituminous coating 
tightly bonded to the base metal. A 
thick bituminous pavement checks 
erosive action of sewage; makes the 
bottom last as long as the top. 

Use Asbestos-Bonded ARMCO 
Sewer Pipe for essential repairs now, 
and design it into your post-war sew- 


erage work, That way you “build for 


Relining failed sewers is easy and quick 
—and permanent — with long lengths 
of sturdy Asbestos-Bonded ARMCO Pipe. 


keeps” — provide your communit 
with efficient, lasting, trouble-fre 


sewerage. Our 48-page ARMCO Sewet 
Booklet will help you in your plas: 


ning. Just write to Armco Drainag: 
Products Association, 45 Curtis ‘ 
Middletown, Ohio, 
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ASBESTOS-BONDED ARMCO SEWER PIPED 
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COMING NEXT 


¢ Repair of a collapsed brick trunk- 
sewer at Syracuse, N. Y., required 
an emergency operation of extraor- 
dinary proportions. Difficulties to 
be overcome included—handling an 
anticipated 10 to 50 mgd. of sewage 
and runoff of melting snow; obtain- 
ing necessary heavy-duty pumping 

uipment, and finding sufficient 
la r to complete the job in the 
short time available. How these 
problems were solved will be told 
in the Aug. 9 issue. 


¢ Seabee “know how” in meeting 
water supply problems on islands of 
the Pacific has been an important 
element in advancing our military 
gains. Some of the experiences of 
Construction Battalion units respon- 
sible for keeping our armed forces 
supplied with potable water, which 
began at Guadacanal, will be de- 
scribed in the Aug. 9 issue. 


¢ How the use of coral helped turn 
the tide of battle against the Japs 
for repossession of Pacific islands is 
the subject of an article scheduled 
for Aug. 9 issue. This hitherto 
little-known material has in reality 
turned out to be a surprisingly good 
construction material, even for con- 
crete aggregate. There are many 
types of coral in the Pacific, and 
their characteristics and _ relative 
merits, as well as how each can be 
used to best advantage will be told. 


LOOKING AHEAD 


¢ How South American engineers 
are able to design and construct 
buildings whose structural members 
are so much smaller than those we 
are accustomed to in this country is 
the subject of an article by Arthur 
J. Boase, manager, structural bureau, 
Portland Cement Association, sched- 
uled for an early issue. Mr. Boase 
will discuss methods of construction 
and materials available, which he 
points out are not superior to those 
used by U. S. constructors. His ob- 
servations from inspection of South 
(merican jobs should be of unusual 
interest to U. S. designers and con- 
tractors alike. 


¢ Effect of moisture on compacted 
soils is the subject of a forthcoming 
article of special interest for high- 
way engineers. Experiments show 
that road and runway surfaces fail 
largely because of poor protection 
for the clay subsoil from subse- 
quent changes in moisture content; 
and faliure to properly consolidate 
the soil into an integral structure. 


ALBERT E. PAXTON, Publisher 
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The Week in Engineering and Construction 
Comment and Discussion 

Editorials 

Wintertime Concreting at the Soo 

Natural Cement Blend Improves Concrete 

Bridge Advertises Product it Transports 

Railroad Bridging in the E.T.O. Part II 

Overseas Equipment Salvaged at Rapid Rate 
Surfacing Runways With Volcanic Sand 

Dye Aids Determination of Chlorine Contact 

Dredges Build a Swamp Road 

Fabricating the Bailey Military Bridge 

Tax on Utilities to Finance Postwar Construction 
Interpreting Steam Gaging Records............... J. R. 
Increasing Traffic Capacity of Streets 

Peruvian Government Expands Public Works Program 
ID at ia as wi 61s 0:8 UW's ombleN awe Wee mands Reees 
Unit Prices 

New Aids to the Constructor 

Manufacturers’ Activities 

Manufacturers’ Publications 
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Construction Reports 


Number of copies of this issue printed 37,476 


DO YOU WANT AN INDEX? 


Due to the paper shortage, no index for volume No. 134 (Jan.-July, 
1945) will be issued except to subscribers who ask for it. If you want a copy 
of the index please send in the coupon below. 


Editor—Engineering News-Record 
McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd Street, New York 18, N. 1 


Please send Index to address below 











Truscon Commercial Projected Steel Windows in the Hygrade 


s.3: : ° . Sylvania Corp. office building, Danvers, Mass 
@ Your building requirements in roo‘s, walls, 


doors, windows, floors, roads... almost every 
conceivable construction need ...can be met by 
the complete line of Truscon Stezi Building 
Products. 


Distinctive design and construction efficiency 
have been built into millions of structures 
with Truscon products, assuring strength, 
long life and safety that mean good invest- 
ment return. 


See “Sweet's” for description and details of 
the entire Truscon line, and ask for expe- 
rienced Truscon engineering service to help 
with your plans. 


TRUSCON 


Reg. U. $. Pat. OF 


Sel Company 


YOUNGSTOWN 1, OHIO Truscon errr Steel Windows in office RT re Ye 


Subsidiary of Republic Steel Corporation TPs 1 aie ae le) ee te Tale 
Tri-Cleaning Co. plant, Detroit 
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Truscon Ferroglas construction in large southwestern 
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bf Steel Hangar Doors in large midwestern bomber 
i igri seh : i : Pivoted Steel Windows in factory, and Open-Truss Steel 
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re Joists in Progressive Welder Co. plant, Detroit, Mich 
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A pacKLoc of $21,439,008,000 in 
jdentified and recorded postwar con- 
struction volume has been built up in 
two and one-half years according to 
reports to Engineering News-Record. 
Forty-three percent of this proposed 
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Millions of Jobs (Man-yeors) 


(Assuming that $1 of construction volume 
produces 1 man-hour of labor, ‘s on site) 





total, $9,272,334,000 has engineering 
> plans under way or completed. 
During the four weeks of June ENR 
recorded $351,571,000 in new pro- 
posed projects and $231,769,000 in 
projects in the planning stage. Both 
of these monthly volumes are below 
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In Both Proposed ond 
Planning Stoges 


ZA \n Proposed Work Only 
In Plans Underway Only 














Postwar Planning Progress Report 


HIGHEST RANKING STATES IN POSTWAR CONSTRUCTION PLANNING 


As Reported to Engineering News Record from Jan. 1943 through June, 1945 


Warez 








their respective 30-month averages 
for new work reported—proposed vol- 
ume 51 percent under the average of 
$716,000,000 per month, and plan- 
ning stage volume 25 percent below 
its monthly average of $310,000,000. 

Projects ready for bids with plans 
finished and land, legal and financing 
obstacles overcome total $743,982.- 
000 for the period from January 1943 
through June 1945. An additional 
$395,487,000 worth of projects have 
planning completed but lack financ- 
ing, and projects valued at $679,912,- 
000 have funds available but plan- 
ning unfinished. 

The volume ready for bids is equiv- 
alent to an investment of $5.60 for 
each person in the nation. The plan- 
ning stage investment, on a per capita 
basis, equals $70.50, and proposed 
per capita volume amounts to 
$163.00. 

Six states—New York, Maryland, 
Florida, Michigan, Texas and Oregon 
—are above the U. S. per capita av- 
erage in the ready-for-bids stage. New 
York reports a $29.70 ready-for-bids 
per capita volume, the highest in the 
nation. Florida. with $29.00 per per- 
son, is next in line. 

Fourteen states and the District of 
Columbia exceed the $70.50 planning 
stage per capita average, and eleven 
of these states and the District also 
top the proposed per capita total for 
the country as a whole. 


(Postwar Project Reports page 132) 
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CONSTRUCTION ACTIVITY 








As Reported This Week to... 
Engineering News-Record 


CONTRACT VOLUME 


Continental U. 8S. Only 
(Thousands of Dollars) 


Week of -—Cumulative— 
duly 26 1945 1944 
19465 (80 wk.) (30 wk.) 
Pederal ....-. $15,569 $574,872 $676,721 
State & Munic. 15,021 178,618 134,896 


Total Public. .$30,590 $748,490 $810,617 
Total Private. 10,500 298,649 239,774 


U. 8. Total. ..$41,000 $1,047,139 $1,050,391 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 


-—Dollar Volume (Thousands) — 


-—Cumulative— 
This 1945 1944 
Type of Work Week (30 wk.) (30 wk.) 
Waterworks ....$1,339 $265,112 $17,479 
Sewerage ....... 557 16,896 16,952 
SN oon ke ane 4,657 19,595. 7,980 
0 ee 5,197 121,689 120,024 
Earthwork, Water- 
WD. gon ccccs See 23,538 34,818 
Buildings, Public.11,240 352,221 372,330 
Industrial .... 6,401 202,208 105,770 
Commercial ... 1,881 58,841 98,967 
Unclassified ..... 7,653 227,089 276,071 


NOTE: Minimum size projects included 
are: Waterworks and waterway projects, 
$15,000; other public works, $25,000; in- 
dustrial buildings, $40,000; other build- 
ings, $150,000. 


NEW PRODUCTIVE CAPITAL 





7-—Camulative— 

1946 1944 

(30 wk.) (30 wk.) 

NON-FEDERAL ..... $480,375 $290,491 

Corporate Securities. 90,408 85,845 

State and Municipal. 226,367 65,186 

Tees BOG sccecss 24,600 56,460 

REA Loans ....... 60,000 20,000 

Fed. Aid, Highway... 79,000 63,000 

PEA ch ccces $1,005,325 $1,263,80@ 

Total Capital ....... $1,485,700 $1,554,291 

ENR INDEX NUMBERS 

Index Base = 100 1913 1926 

Construction Cost..July '45 308.99 148.53 

Building Cost..... July 45 239.64 129.54 
Ween: ws caekewea June 45 133 58 
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Hi-BOND Reinforcing 


A 


for Quick Assembly 


One of the most helpful -services 
performed on Ryerson Reinforcing 
Steels is accurate tagging. Individ- 
ual metal tags are wired to each lot 
of steel. By using code identifica- 
tion it becomes a simple matter to 
cross reference all bars with the bar 
markings of your blue print, and 
further identify the location of the 
bars with reference to the beam or 
slab schedule. 

This added service coupled with 


a steel-when-you-need-it delivery, 
contributes greatly to the efficiency 
of your construction crews—saves 
money for you. No lost time in 
measuring, counting, or hunting 
for the right stock. This service, 
which means so much, costs you 
nothing. It is a part of the 
Ryerson way of doing things. It is 
one of the many reasons why you’ll 
find it pays to bring your plans and 
problems involving steel to Ryerson. 


Ryerson—your dependable source. Specify Inland Hi-BOND 
bars—cut, bent, and tagged. Other Ryerson products include: 
spirals, welded wire fabric, removable metal forms, fabricated 
structural steel, plates, sheets, bars, threaded products, tubes, 
etc.; road materials such as road mats, longitudinal and trans- 
verse joints, dowel bars, expansion joints, etc. Write for in- 
formative Hi-BOND Bulletin. 


Joseph T. Ryerson & Son, Inc., Steel-Service plants: Chicago, 





Milwaukee, Detroit, St. Louis, Cincinnati, Cleveland, 
Pittsburgh, Philadelphia, Buffalo, New York, Boston. 


RYERSON 








Construction Trend Starts Up In First Half 1945 


Construction activity has quickened its tempo and $47,650,000 as June closed a rise of 74% 
started up from its war low to close the first half of | months: 
1945 with a total of $876.155,000 recorded by Engi- Previous 4-weeks ( 
neering News-Record for heavy engineering construc- Moving Average 
tion. At the end of: 

The rising tempo of current contruction can be February ........... $27,379,000 a 
seen from the following relations: April ececces 35,095,000 28% 


: ; . TG tics csctnvivens> SA 36% 

1945 Construction lagged behind 1944 Volume: i wolense: of: 00 SUGRREME 26: cotmervativele ati. 
At the end of February mated for the 2nd half to bring the 1945 estimated 
At the end of April ...... -» 124% year’s total to $2.150,000,000. It may be possible to 
At the end of June 2% raise this estimate later in the year if technical man- 
Another measure of this improvement is given by power as well as construction labor and materials be- 

comparing previous 4-weeks moving averages, which come available in greater quantities than are in sight at 


climbed from $27.379,000 at the end of February to _ this writing. 


in four 


( 


Increase 


ENGINEERING CONSTRUCTION REPORTED BY ENGINEERING NEWS-RECORD—FIRST HALF 1945 


Minimum contracts reported: Waterworks, excavation, drainage and irrigation, $15,000. other public works, $25,000; industrial buildings, $40,000; other buildings, $150.000, 
(Thousands of Dollars--000 omitted) 





BUILDINGS % 
——____— - - Federal All Construction 1945 1944 Change 
Sewer- Indus- Un- Gov't. — Total Total 1944 te 
age Bridges work trial Public classified Work Private Public 26 Weeks 26 Weeks 1945 


a .« 388 § § 194 1,200 688 1,402 2,090 2,724 23 
233 .=Ci«w ae ; : : aveteses 195 281 476 834 43 
30 E 142... 15 6 157 170 327 68 +381 
244 ,08. 4,658 ~ 8,329 5,022 10,543 5,955 15,888 21,843 ,827 ' 
280 ¢ 380 2,52 386 1,374 1,323 3,185 1,907 5,092 , 758 
67 5 2,290 38! ‘ et 459 2,604 3.745 4,345 8,090 
929 ’ 8,053 5 7,064 15,676 13,925 23,993 37,918 
290 ( 5,943 5,650 4,245 10,107 6 693 14,044 20,737 
51 §27 4,406 s 5,559 2,609 8 , 857 5,470 10,008 15,478 
14,927 ‘ 5, 578 4,336 20,315 22,477 28.524 51,001 
q 1,391. 239 7,624 19,095 21,314 22,705 
District of Columbia.. . 8 33. stig ‘ 916 368 A 6 9,914 9,914 
aoe ee ak ai . se i ; 150... 250 150 400 550 
i i 3,642 26,817 ,192 19 ,332 . 84,204 120,385 
Virginia 358 iy : 175 : 7,929 2,88 2 : 27,524 28,699 
West Virginia eee sea 2. 7 ae 653 ‘ : 3,988 
North Carolina 8 ( : . 26 573 .792 of , 11,999 
South Carolina. ...... ‘ Pi. dike Su 346 is 2,06 2,155 
i cae i 4 d 678 756 4, 33 10,701 
334 
863 
475 
811 
3,061 
469 
All 
504 
995 
5 923 
5,441 
5,351 4! 
,214 8,601 
779 532 
382 213 
695 3,064 
viata 443 414 
North Dakota : , 222 2 ound 719 44 
South Dakota 80 ; 288 560 
,675 d lil 1,222 
756 q ka aohen 2,850 1,644 
163 Free ,989 1,402 
8,629 : 3,48 38 , 869 13,612 
265 ; .379 985 
320 ae nik ae 569 743 
168 56 j _ 258 1,562 
178 yf Apes 3,997 2,167 
192 ‘ é ,328 28, 164 


346 Fadi Nea 413 209 ; 1,499 
241 : § 428 1,144 a ; 
, ai trantcos 219 3,507 \ 4,258 
| Ree sn 5.001 3.990 9,32 ; 9,404 11,654 
3.342 1, 2,290 15,074 6,342 20,799 y 25,134 30, 168 
2,187 3,094. 5. 568 1,847 8,211 3,253 11.431 14,684 
re 4,483 14,055 16.444 49,194 65,620 119,192 33,992 128.419 162,411 
1,562 A 10 656 19,113 29 634 76,897 82,659 165,290 47,987 182.661 229,748 


U.S. 1945 (1st 6 Mo.). 19,797 14,623 12,884 19 871 94,212 180,751 41,290 395,727 184,000 487,306 255,855 619,390 876,155 
U.S. 1944 (1st 6 Mo.). 13,975 13,629 6,748 32,691 97,637 83 ,000 88,541 333,624 221,985 580,913 291,431 699,349 
+7 +91 —39 -3 +118 —30 —8 —17 —16 +28 —10 


424 1,052 400 3,278 21,893 9,401 15,650 1,903 .. 31,809 §=—. 24.395 
332 974 103 4,303 14,317 2,641 Spe. SEEN, oensrcins 17,480 8 =27, 192 
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A smooth curb (above ¢) wastes the car’s headlights. It 
reflects them away from the driver. A White Concrete 
Reflecting Curb (below) conserves this light. It reflects 
back to the driver. Thus a smooth curb is barely visible 
at night, while a White Concrete Reflecting Curb stands 
out—bright and clear. 


AND FOR PAVING: 


A NEW CURB... 


designed for greater safety 


made with Atlas Duraplastic 
White Concrete Reflecting Curb dominates the air-entraining portland cement 
road by day and lights it up by night. Made with 
Atlas White Cement, its reflecting faces catch Since 1939 more and. more road builders have 
the rays from a car's headlamps and reflect them been using Atlas Duraplastic—the air-entraining 
brightly back to the driver. This makes a contin- ae gee Se ee 
5 : 5 . spreads, screeds and finishes more easily. It 
uous ribbon of reflected light which guides the reduces segregation end bleeding and makes 
driver safely and comfortably along the road. concrete more durable and more plastic. It 
Write for full details about— fortifies the concrete against freezing and thaw- 
WHITE CONCRETE REFLECTING CURB ing and makes it highly resistant to scaling due 
made with Atlas White Cement je SEEN One. 


ATLAS DURAPLASTIC 
UNIVERSAL ATLAS Air-Entraining Portland Cement 


CEMENT COMPANY exn-co-0 


( United States Steel Corporation Subsidiary) 
Offices: NewYork, Chicago, Albany, Boston, Philadelphia,Piltsburgh, Minneapolis, 


Chrysler Building, ie aed York, ve fe Duluth, Cleveland, St. Louis, Kansas City, Des Moines, Birmingham, Waco 
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Bid handling procedure 


changed by Army Engineers 


Chief of Engineers instructs division engineers to open 
bids on construction work publicly but to continue to 
negotiate with bidders for contract 


In an effort to bring the contract 
procedures of the Corps of Engineers 
as close to peacetime methods as is 
possible under wartime conditions, the 
‘Chief of Engineers, on July 21, issued 
instructions to division and district en- 
gineers modifying previous instructions 
with respect to the letting of contracts 
for construction work to be carried out 
by the corps (ENR, June 7, vol. p. 861, 
June 21, vol. p. 861, and June 28, vol. 
p. 875). 

The major change made by these new 
instructions is to authorize the public 
opening of bids on most work done by 
the Army Engineers. All contracts still 
must be negotiated under War Produc- 
tion Board orders. 


Instructions revised 


Under the earlier instructions, no 
public calls for bids and no public 
openings were permitted, Bids were to 
be solicited from a selected list of con- 
tractors, and after bids had been opened 
privately, negotiations were to be 
started with the low bidder. Not until 
after am agreement as to the amount 
had been reached could the amount of 
the other bids be made public. 


Instructions issued to the division 
engineers on July 21 read in part as 
follows: 


A. All contracts will be awarded on the 
basis of negotiation under the First War 
Powers Act, 1941, Executive Order 9001. 


B. For lump-sum contracts, the general 
rule will be that offers will be solicited from 
the largest list of qualified contractors 
consistent with the size and nature of the 
job. Public opening of offers submitted will 
be held by the contracting officers with rep- 
resentatives of the contractor. Offers will 
be carefully considered and award will be 
made only after negotiation with the con- 
tractor submitting the offer which is most 
favorable to the government, taking into 
consideration all factors influencing the bid 
price. Contractors’ estimated costs of per- 
formance will be carefully scrutinized and 
compared with the government estimates. 
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Normally, the low offerer stands in the most 
favorable position but his offer will be care- 
fully analyzed and compared with actual ex- 
perience costs of similar jobs where avail- 
able. 


C. Plans and specifications and lists of con- 
tractors invited to bid will be furnished per- 
sons having a legitimate interest therein. 


With respect to the new instructions, 
Lieut. General Eugene Reybold, Chief 
of Engineers, in a letter to Engineering 
News-Record, states: 

“Your explanation of my position in 


VOLUME 
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this matter was stated in the 28 June, 
1945, issue of the Engineering News- 
Record. After further consideration, I 
have modified existing instructions so 
that in the case of lump-sum construc- 
tion and dismantling contracts, the 
usual practice will be followed of pub- 
licly opening bids and of furnishing 
parties having a bona fide interest with 
lists of prospective bidders and with 
plans and specifications prior to award. 
Exceptions to this procedure will be 
only in unusual circumstances where 
projects are classified and where it is 
considered not in the public interest. 
“Contracting officers will continue 
to negotiate all contracts in accordance 
with amended Directive No. 2 of the 
War Production Board and War De- 
partment procurement regulations even 
though bids will be read publicly in 
the future. The procedure outlined 
above will be applicable to both mili- 
tary and civil-works construction.” 


ee 3 
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Federal Works Agency 


More water for washing Illinois coal 


Built to meet increasing industrial needs 
in the coal mining area of Franklin County, 
I1., “Lake West Frankfort’ augments exist- 
ing water storage facilities by impounding 
556,000,000 gal. The new storage replaces a 
temporary steel conduit laid above ground 
from a source at Benton, 8 mi. away. Also 
included in the $257,000 expansion of the 
West Frankfort water system are 8,850 f##. 
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of 14-in. C. I. pipeline, @ pumping station, 
a power line and other appurtenances. 

Major need for the added water facilities 
is the washing of bituminous coal, demand in 
the area having increased from 940,000 gpd. 
in 1941 to 1,237,000 gpd. in 1943, with a 
2,695,000 gpd. demand expected in the near 
future as more old coal mines reopen to meet 
increasing war requirements. 


(Vol. p. 85) 71 
















































































































































































































































































































































































Aid for research and students 
proposed in federal legislation 


Bill sponsored by Kilgore Committee of Senate fosters scientific 
research in colleges and aid medical and science students 


Establishment of the National Sci- 
ence Foundation to foster research in 
the sciences and to insure an adequate 
and continuing supply of scientists is 
called for in legislation introduced in 
the Senate on July 23 by Senator H. M. 
Kilgore, chairman of the Subcommittee 
on War Mobilization of the Senate 
Committee on Military Affairs. At the 
same time the subcommittee made pub- 
lic Part II, Findings and Recommenda- 
tions, The Government’s Wartime Re- 
search and Development. 

Government-performed and govern- 
ment-financed research, the committee 
states in its findings, were primarily 
responsible for the great advances made 
in military science during the war. 
“We cannot afford to slacken our ef- 
forts in the fight for peacetime pros- 
perity and permanent security.” 


National Science Board 


A National Science Board is pro- 
posed by the committee, which is to be 
made up of the Secretaries of War, 
Navy, Interior, Agriculture, Commerce 
and Labor and the Attorney General 
and head of the Federal Security 
Agency or their representatives and 
eight members appointed by the Presi- 
dent. Administration of the National 
Science Foundation would be placed in 
the hands of a director, appointed by 
the President, who would consult with 
the board on allocation of funds and 
special advisory research committees. 

The foundation would do no re- 
search but would aid research in 
schools and private laboratories and 
would participate in formulating re- 
search programs believed to be in the 
public interest, using funds appropri- 
ated by Congress for that purpose. 

Subjects to be considered are: na- 
tional defense; health and medical 
care; basic sciences; natural resources; 
methods, products and processes that 
may be valuable for small business en- 
terprises; and peacetime uses for war- 
time research and facilities. At least 
20 percent of each annual appropria- 
tion is to go for each of the first three 
categories. 

At least 50 percent of the money is 
to be spent in non-profit educational 
institutions and research foundations. 

All discoveries in research financed 
in whole or in part by these funds 
would become the property of the 
United States. 
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The Kilgore committee also recom- 
mends that the foundation be empow- 
ered to grant fellowships and scholar- 
ships in various fields of science to 
“develop scientific talent, particularly 
in American youth.” 


Committee proposals endorsed 


More details of what may develop 
into federal policy with respect to re- 
search are given in a report to the 
President by Vannevar Bush, head of 
the Office of Scientific Research and 
Development, made public last week. 
Prepared at the request of the late 
President Roosevelt, this report sug- 
gests that ultimately the government 
should finance 24,000 undergraduate 
scholarships and 900 graduate fellow- 
ships each year at approximately the 
amounts specified in the G I Bill of 
Rights, This would cost about $30,000,- 
000 annually. 


Aids for research 


More details of the proposed Na- 
tional Research Foundation are given 
in the Bush report. Assuming that five 
years will be required to bring the work 
of the foundation up to full efficiency, 
the report recommends a budget of 
$122,500,000 for the fifth and subse- 
quent years, to be divided as follows: 
Medical research, $20 million; natural 
sciences, $50 million; national defense, 
$20 million; scientific personnel and 
education, $29 million; publications 
and administration, $3.5 million. 


Substructure awarded 
for bridge at Memphis 


Merritt-Chapman Scott Corp. of New 
York has been awarded a $4,333,174 
contract for construction of the seven 
main piers for a four-lane highway 
bridge over the Mississippi River at 
Memphis. Work will be financed jointly 
by the highway departments of Ten- 
nessee and Arkansas with some help 
from the city of Memphis. The bridge 
is located at Iowa St., just downstream 
from the existing Harahan highway 
bridge and the Frisco R.R. crossing. 

Other bids submitted were—Kansas 
City Bridge Co. and Massman Con- 
struction Co., $4,369,960; Dravo Corp., 
$4.633.710; Four Companies. Inc., 
(Boston, Mass.). $5.393.642; Missouri 
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Valley Bridge and Iron Co., Morris 
Knudson Co. and Winston Bro- ¢ 
$7,438,930. 

Four of the piers will be suk }, 
the pneumatic caisson method. The 
will go to a depth of about 89 ft. sep, 
mean low water and will have a tot, 
height of 200 ft. The other three ma 
piers will be sunk as open caisson s. 

Bids for 481 ft. of pile-founded ; 
forced concrete trestle on the Arka; 
sas side were opened and rejected 1}, 
work can be done in much shorte 
than the main piers and it is 
that a lower bid may be received | ate; 
Four bids ranged from a low of $549 
340, submitted by La Crosse Dred «in, 
Corp., to $688,260. 

The superstructure will be a «ant 
lever with a channel span of 7% 
but it is not expected that bids wil! be 
asked for several months.  Origina! 
estimate of the cost of the bridge wa: 
$8,000,000 but, on the basis of bid: 
received last week, the estimate has 
been increased to $10,500,000. Mod. 
jeski & Masters of Harrisburg. Pa 
are the engineers for the structure 
under the Tennessee and Arkansas 
highway departments. 


& . e. 


W. W. Horner nominated 
for A.S.C.E. president 


Wesley W. Horner, consulting engi- 
neer of St. Louis, Mo., was nominated 
last week to be president of the Ameri- 
can Society of Civil Engineers for 
1946. Nomination of a president usu- 
ally is made at the October meeting 
of the society’s board of direction, hut 
this action was taken at the July meet. 
ing in Detroit because of the late dat: 
set for the board’s fall meeting. Elec. 
tion is by mail prior to the annual meet: 
ing of the society in January. 

Mr. Horner was born in Missouri in 
1883, and received his civil engineering 
education at Washington University, 
St. Louis. Upon graduation he became 
surveyor with the water aivision of the 
St. Louis Board of Public Service. By 
1918 he was chief engineer of sewers 
and paving. In 1933 he entered private 
consulting practice. In 1937 he was 
appointed professor of municipal and 
sanitary engineering at Washington Uni. 
versity, resigning in 1941 to devote more 
time to consulting work in the municipa! 
and hydraulic engineering fields. 

Mr. Horner has been active in the 
affairs of the American Society of Civil 
Engineers for many years. In addition 
to serving as a director in 1933-35, he 
was president of the St. Louis Section. 
He is now chairman of the commit 
tee on definitions in sewerage and sew- 
age disposal practice and chairman « 
the committee on hydrology. 
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Revised construction plans revealed 


for Columbia Basin irrigation project 


Major changes in structures to store water pumped from reser- 
voir behind Grand Coulee Dam announced as landowners vote 
favorably on repayment plans for project 


Virtually on the eve of an election 
among landowners in the Columbia 
Basin in the State of Washington to 
determine whether they will accept 
the repayment terms set by the U. S. 
Bureau of Reclamation, federal officials 
revealed that major changes had been 
made in the plans to irrigate that basin 
with water stored behind Grand Coulee 
Dam. 

Columbia Basin is a fertile but semi- 
arid region 2,500,000 acres in extent 
lying south of Grand Coulee Dam on 
the Columbia River. Under the origi- 
nal plans for the project, water im- 
pounded by Grand Coulee Dam was to 
be pumped up into a reservoir formed 
in the Grand Coulee itself, which is a 
prehistoric gorge of the Columbia 
River, from whence it was to flow. 
largely by gravity, to irrigate about 
half the land in the Columbia Basin. 
Most of the secondary and some of 
the primary power generated at Grand 
Coulee Dam is to be used for pump- 
ing while the remainder is to be sold 
to help offset the cost of the irriga- 
tion project. 


Four dams to be built 


Dams at each end of the Coulee 
were called for in the earlier plan, to 
form a reservoir of 1,050,000 acre-ft. 
capacity. Somewhat smaller dams are 
proposed in the new plans, to form a 
reservoir of 700,000 acre-ft. capacity. 
In addition, two more dams are to be 
built farther south in the area to be 
irrigated. The dam at the north end 
of the Coulee, known as North Coulee 
Dam, is to be 1,360 ft. long and the 
South Coulee Dam 9,880 ft. Both are 
to be earth and rockfill structure. 

A third structure, Long Lake Dam. 
is to be built about 12 miles south of 
South Coulee Dam. It also will be an 
earth and rockfill structure 1,650 ft. 
long. 

Largest of the four proposed struc- 
tures is the Pothole Dam. 15,000 ft. 
long and 110 ft. high, a rolled fill 
containing 15,000,000 cu. yd. of earth 
and rock. It is to be located in the 
central part of the basin spanning 
Crab Creek channel and serving to im- 
pound seepage and return flow from 
about one third of the lands in the 
basin, 

In addition to the dams, the project 


calls for construction of 488.7 miles 
of canals, 66 siphons, and four tun- 
nels with a total length of 25.150 ft. 
These will deliver water to 1,029,000 
acres. Drops in the canals will be 
used to develop power to pump water 
to lands beyond the reach of gravity 
flow. 


Power to pay for irrigation 


The cost of serving each acre of land 
is estimated at $280. About $200 of 
this is to be repaid by power sales, 
leaving around $85 as the charge 
against the land. Under the terms of 
the contract put before the landowners 
at the July 21 election, the construction 
cost to be charged against land would 
not exceed $85, to be paid on an in- 
terest-free basis over 40 years. Total 
cost of the work is put at $280,000,000. 
of which $200,000,000 is expected to be 
spent in the first decade after the war. 

A favorable vote was cast at the 
election, hence an early postwar start is 
anticipated. The work will be done 
by the Bureau of Reclamation under 
the general direction of H. W. Bashore, 
commissioner and Walker R. Young, 
chief engineer. 


Bove gets long sentence 
for union funds theft 


James Bove, union official convicted 
of looting Yonkers Local 60, Interna- 
tional Hodcarriers, Building and Com- 
mon Laborers Union of $64,575, was 
sentenced July 19 by County Judge 
Frederick G. Schmidt of Westchester 
County, N. Y., to serve from 10 to 
20 years in Sing Sing Prison. 

This sentence is in addition to one 
of from 8% to 15 years in Sing Sing 
imposed upon him in New York City 
after his conviction for extortion and 
conspiracy. Both convictions grew out 
of investigations into activities of union 
officers in connection with the con- 
struction of the $300,000,000 New York 
City-Delaware River Aqueduct. 

Defense counsel will apply for a 
certificate of reasonable doubt to per- 
mit Bove’s release on bail. Bove was 
granted such a certificate in the New 
York case and is on $25,000 bail there. 
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Rhine bridge builders 
now in the Philippines 


The first Engineer troops to arrive 
in the Philippines direct from the 
European Theater debarked in Manila 
July 22. Units to which the 5,000 
men belong included petroleum distri 
bution companies, general service regi 
ments and port construction and repair 
groups, each of whom had contributed 
important construction achievements to 
victory Germans. (mong 
these is the 1053rd Port Construction 
& Repair Group, under the command 
of Col. George F. Griffith, partner with 
the 332nd Engineer General 
Regiment in setting the Rhine bridge 
building record of 6 days, 15 hr. for 
the 2,815 ft. railroad from 
Rheinhausen to Duisburg. 

It is not announced whether or not 
the 332nd is with the 1053rd at Manila 
Another well known unit arriving to 
start its second war is the 106lst P. C 
& R. Group, which contributed greatly 
to the rebuilding work at the port of 
Le Havre. It is under the command 


of Col. William P. Moss. 


over the 


Service 


crossing 


Quarter billion dollars 
for private reconversion 


Preferential ratings for construction 
and equipment necessary for industrial 
reconversion have been granted by the 
War Production Board on about 1,400 
applications. Such ratings permit the 
start of construction on plants and con- 
versions estimated to cost in excess of 
$90,000,000 and purchase of equipment 
valued at $160,000,000. 

At the close of business July 12, iron 
and steel products had had over 300 
applications approved with a value of 
over $50,000,000, of which $22,000,- 
000 was for construction and $28,000,000 
for equipment. Automobiles and similar 
equipment have had applications ap- 
proved for construction amounting to 
about $50,000,000, with $100,000,000 
for equipment. Machinery, other than 
electrical, ranked third with applica- 
tions approved for nearly $10,000,000 
of construction and $20,000,000 for the 
equipment. 

Geographically, Michigan is far .in 
the lead with applications approved for 
$115,000,000 for construction and equip- 
ment, chiefly for the automotive indus- 
try. Indiana and Ohio each have had 
applications approved totaling more 
than $20,000,000, while Pennsylvania 
and Illinois are in the $15,000,000 class 
with New York and Tennessee listed at 
about $13.000.000 for construction and 
equipment combined. 
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Basic wage increases 
now before Congress 


Identical bills calling for an increase 
in basic wage rates were introduced 
into both houses of Congress last week, 
following a recommendation of the 
Senate Committee on Education and 
Labor that the Fair Labor Standards 
Act of 1938 be amended to make any 
wage below 65 cents substandard in 
interstate commerce. This action fol- 
lowed closely a recommendation from 
the Congress of Industria] Organiza- 
tions that the President authorize the 
War Labor Board to permit wage in- 
creases that would bring minimum 
wages up to 65 cents. At present, when 
reviewing appeals for wage increases, 
the WLB considers anything below 55c. 
substandard. 

The bills now in Congress. set the 
minimum rate for employees engaged 
in interstate commerce at 65c. for the 
first year after the amendment to the 
Fair Labor Standards Act becomes ef- 
fective (120 days after its approval). 
This is increased to 70c. for the sec- 
ond year and 75c. for the third year 
and thereafter. 

Similarly, the work week for the 
first year is set at 44 hr., 42 hr. for the 
second and 40 hr. for the third. 

Time and one-half is specified for 
overtime unless specifically covered by 
collective-bargaining agreements. 

As the House has recessed until Oc- 
tober, no final action can now be taken. 

The possible effect of such legislation 
on the cost of construction is difficult 
to determine, as not all construction is 
classed as being in interstate com- 
merce. In the tabulations of construc- 
tion wage rates compiled by Engineer- 
ing News-Record, the only common la- 
bor rates below 65c. are at Atlanta and 
Dallas. 


Big Bolivian highway 
goes to American firm 


The Compania-McGraw-Warren, S. A. 
was awarded a $9,500,000 contract on 
July 16 for constructing a 250 mi. high- 
way to connect the towns of Cochabomba 
and Santa Cruz in Bolivia, according to 
G. Rovira, commercial attache to the 
Bolivian embassy in Washington, D. 
C. The firm, which is a combination 
of the Warren Bros. Co. of Cambridge, 
Mass., and F. H. McGraw Co., of Hart- 
ford, Conn., will start work in 30 days 
and is expected to complete the proj- 
ect in three to four years. 

The highway crosses a mountain 
range over 10,000 ft. high. It starts at 
an elevation of 8,500 ft. at Cochabomba 
and descends to about 1.200 ft. at 
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Santa Cruz. An all-weather road sur- 
faced with asphalt is planned. Most en- 
gineers and technicians will be United 
States citizens and American-made con- 
struction equipment will be used. 
The work is being done by the Cor- 
poracion Boliviana de Fomento, which 
has a working capital of about $25,- 
000,000 and is financed jointly by the 


tion of a small force of engineers 

to Bolivia by the U. S. public ro 
ministration. The decision to bui|; 
highway was made after an economi 
mission sponsored by the U. S State 
Department visited Bolivia in 1942. 


Bolivian government and the U_ 5, fy. a 
port-Import Bank. The work ‘or ty |” 
highway is being done under the dire. |” 


JOBS OF THE WEEK 


INTERNATIONAL HIGHWAY, Panama City, Panama 


Republic of Panama, Panama City, will construct by day labor Internationa | — 
Highway from Rio Hato to Costa Rican boundary, at an estimated cost of | ~ 


$16,000,000. 
AIRPORT, Idlewild, N. Y. 


Atlantic, Gulf & Pacific Co., New York, N. Y., were the lowest bidders fo [7 
hydraulic fill at Idlewild Airport at $3,088,453. The Department of Marine § | 


Aviation, New York, N. Y. opened bids. 


STORAGE and PLANT, Winnipeg, Man. 
Dominion Malting Co., Winnipeg, Man., awarded a contract for storage and 
plant extensions to Commonwealth Construction Co., Ltd., Winnipeg, a 


$1,160,251. 


SPORTS ARENA, Mexico City, Mexico 
Mexican Industrial Bankers, Care of Negrib Simon, San Angel, Mexico City, 
will construct a sports arena. The estimated cost is $8,000,000. Work will 
be done by local labor. 


HOUSING, Bremerton, Wash. 
Nettleton & Baldwin, Seattle, Wash., were the lowest bidders at $1,407,376 


for constructing 616 housing units, East Bremerton, Wash., when Public Hous 4 


ing Authority, Seattle, opened bids. Naramore, Bain, Brady & Johnson, 


Seattle, are the architects. . 


EARTHWORK, CONCRETE LINING, Friant, Calif. 
Bureau of Reclamation, Friant, received the lowest bid for earthwork, con- 
crete lining, structures, Station 6 plus 10 to Station 301 plus 60, Friant Kem 
Canal, Friant Division, Central Valley Project, from Peter Kiewit Sons Co. 
San Francisco, at $1,163,340. 


RADIO CABINET MANUFACTURING PLANT, Jackson, Miss. 
Owner, care of Sears Roebuck Co., Chicago, Ill., awarded a contract to build 


radio cabinet manufacturing plant to J. A. Jones Construction Co., Charlotte, | 
Vallet, Norfolk, Va., are the engineers and | — 


N. C. at $1,300,000. Giffls & 
architects. 


SIGNAL DEPOT, Sacramento, Calif. 
MacDonald & Kahn, Inc., A. Teichert & Co. and John C. Gist, have been 
awarded a contract to build Sacramento Signal Depot, by U. S. Engineers, 
San Francisco, Calif. The estimated cost is $6,241,000. H. J. Brunnier, San 
Francisco, is the consulting engineer. 


CONCRETE REVETMENT, Mississippi and Louisiana 
U. S. Engineers, Vicksburg, awarded a contract for concrete revetment on 
Mississippi River to R. W. George Construction Co., St. Louis, Mo., at an esti- 
mated cost of $1,300,000. 


AIRPORT, Wilkes Barre, Pa. 
Civil Aeronautics Commission, New York, N. Y., awarded a contract for 
grading, paving airport to George M. Brewster & Son, Bogota, N. J., at 
$3,318,582. 


BRIDGE, Tennessee and Arkansas. 


Merritt-Chapman & Scott Corp., New York, N. Y., has been awarded a cor ‘ 


tract for seven main piers for four-lane bridge over Mississippi River 
at Memphis by State Highway Departments, Tennessee and Arkansas, & 
$4,333,174. Modjeski & Masters, Harrisburg, Pa., are the engineers. 


Note—Additional bidding and contract news on many projects a and small, including the above item, 


appear in the Construction News section beginning on page 
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WASHINGTON 
HIGHLIGHTS 


——————————————— 


President Truman has approved an 
appropriation sufficient to reconstruct 
the roofs of both the Senate and House 
chambers of the U. S. Capitol. The 
legislation approved carries forward 
an appropriation of $585,000 provided 
in the second deficiency act approved 
June 27, 1940, and any such additional 
amount as may be needed to complete 
the work. The work in the Senate is 
estimated to cost more than $800,000 
and for the House chamber at least 
double this amount. 


The House has passed a bill (H.R. 
3477) authorizing the U.S. Army Engi- 
neers to improve the Savannah, Ga., 
harbor for navigation purposes. Esti- 
mated to cost $2,738,000, the work was 
inadvertedly left out of the general 
Rivers and Harbors Bill passed some 
time ago. 


President Truman has signed five 
bills dealing with the construction of 
bridges over navigable streams. A bill 
(S. 454) was approved extending the 
life of the Arkansas-Mississippi Bridge 
Commission and authorizing the com- 
mission to construct and operate a 
bridge across the Mississippi at Friar 
Point, Miss. The time for commencing 
and completing a bridge across the 
Saint Croix River at Hudson, Wis. was 
approved by passage of the second bill, 
S. 527. Passage of a bill (S. 233) 
granting the consent of Congress to 
the state of North Dakota to construct 
and operate a free highway bridge 
across the Missouri River became law 
as did a bill (S. 234) authorizing the 
construction of a free highway bridge 
across the Yellowstone River near Fair- 
view, Mont. The fifth bill to become 
law (S. 574) extends the time for com- 
mencing and completing construction 
of a bridge across the Columbia River 
in Clatsop County, Ore. 





BRIEF NEWS 





The War Preduction Board has an- 
nounced that the Summit-Stark County 
Airport project near Greensburg, Ohio, 
will be restored to “full priority status”. 
Labor and materials had been withheld 
after the Army notified the Civil Aero- 
nautics Authority that the airport was 
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not needed fer military use. Akron 
and Canton had joined in a protest 
claiming that, since grading and other 
construction chiefly was involved, criti- 
cal materials were not required and that 
local labor would be utilized. Early 
resumption of work is foreseen. 


Gen. Heriberto Jara, Secretary of the 
Mexican Navy, has budgeted $3,750,- 
000 as the cost of improving Manzanillo, 
key Pacific port and western terminus 
of the National Railways of Mexico. 
The program includes: Building a 
wharf, 1,000 meters long; warehouses; 
public edifices, including a customs 
house; 1,000 meters of railroad yards; a 
reinforced concrete bridge, 70 meters 
long; excavations: 300,000 sq. mtrs. of 
above sea rock and 250,000 sq.mtrs. of 
undersea rock, and dredging 600,000 
mtrs. of a lagoon, using earth thus 
removed as a fill-in for the railroad 
yards. The budget is subject to Presi- 
dent Manuel Avila Camacho’s approval, 





and if granted, the job is expected te 
start at once. 


A highway construction program tor 
Texas during the first three postwar 
years was outlined recently to the Texas 
League of Municipalities by Dewitt 
Greer, chief engineer for the state high- 
way department. The program will cost 
$157,000.000 under these divisions: 
$27,000,000 for highways through cities; 
$50,000,000 for farm-to-market roads; 
and $80,000,000 for extensions, widening 
and reconstruction of primary roads. 


The Ohio Welfare Conference has en- 
dorsed the 10-year program submitted 
by the governor’s committee on mental 
health, which proposed an expenditure 
of $36,710,000 in the next two years to 
expand state institutional facilities for 
mental patients. The complete program 
eventually would double present facili- 
ties, and is estimated to cost from $60,- 
000,000 to $63,000,000. 







































































































Assistant chief engineers, Bureau of Reclamation 


Part of the preparation of the Bureau of 
Reclamation for a broad postwar program 
of irrigation and multi-purpose hydraulic 
projects is the strengthening of the organ- 
ization’s personnel. Along this line is the 
recent appointment of three assistant chiet 
engineers to aid Chief Engineer Walker R. 
Young in the Denver office. 

One hundred years of combined experi- 
ence in the development and utilization of 
the land and water resources of the West 
are represented by the three new assistant 
chief engineers pictured above. Their ap- 
pointments were announced July 3 by Secre- 
tary of the Interior Harold L. Ickes. Left to 
right, they are: Ralph Lowry, construction; 
Leslie N. McClellan, electrical and mechan- 
ical; and William H. Nalder, civil. 

Mr. Nalder, born in 1885, fook his B.S. 
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degree in civil engineering at Washington 
State College. In 1909 he began as a sur- 
veyman on the Yakima project. Becoming 
assistant chief designing engineer of the 
bureau in 1931, he assisted John L. Savage 
in the design of numerous dams and irriga- 
tion systems. During Mr. Savage's absence 
he has acted as chief designing engineer. 

Mr. McClellan, born 1888, was graduated 
from the University of Southern California 
and in 1925 he became chief electrical 
engineer of the bureau. 

Mr. Lowry, born in 1889, is a civil engi- 
neering graduate of Washington State Col- 
lege. He entered government service in 1914 
and in 1930 he became field engineer a? 
Boulder Dam. He served as construction 
engineer at Shasta Dam from 1938 until his 
transfer to Denver this year. 
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OBITUARY 


Otto W. Gearlick, 57, for the past 
14 years superintendent of highways 
for Knox County, Ill., of which Gales- 
burg is the county seat, died July 14. 
He had previously served eight years as 
county engineer of Knox County. 


Robert D. Gregg, 86, city engineer 
of Kankakee, IIl., since 1900, died 
July 14. 


James H. Flynn, 60, assistant engi- 
neer in charge of the state highway 
department’s bridge division, died in 
Lansing, Mich., July 14. 


W. Frank Thomas, 65, one of the 
pioneers in the building of paved roads 
in Maryland, died at Westminster in 
that state on July 15. He was on the 
State Roads Commission. 


Maj. Robert W. Fairman, 31, of 
Scarsdale, N. Y., died of wounds on 
Okinawa June 19. He had been in 
the Pacific area with the combat En- 
gineers for three years, participating 
in the battles of Saipan, Tinian and 
Kwajelein. He had received the Bronze 
Star for gallantry in action. Before 
joining the Army, he was employed by 
Madigan and Hyland, New York con- 
sulting engineers. 


Alfred H. Kurtz, 56, Lincoln, Neb., 
a civil engineering graduate of Pur- 
due University and a construction con- 
tractor in many war projects, died while 
on a vacation in Canada on July 15. 


Norbert P. Hayes, 48, highway com- 
missioner of Brown County, Wis., died 
at Green Bay on July 12. A civil 
engineer graduate of Marquette Uni- 
versity, he had been county engineer of 
Walworth County, and later joined the 
state highway department, serving in 
various positions including that of as- 
sistant to the division engineer in 
charge of maintenance. 


Bert A. Withers, 66, district super- 
intendent of street maintenance at 


Dallas, Tex., died at Dallas, July 7. 


Leroy A. Gunderson, 5], engineer 
of the Lapeer, Mich., County Road 
Commission, was killed in an automo- 
bile accident at a grade crossing near 
Port Huron. Mich., July 14. 

In World War I Mr. Gunderson 
was a second lieutenant. He returned 
to take post-graduate studies at the 
University of Michigan. He had been 
engineer in Lapeer County since 1929. 
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Contract let for 20 mi. 
of San Diego Aqueduct 


Contract for 20 miles of concrete pipe- 
line for the San Jacinto—San Vicente 
Aqueduct, which will link the San 
Diego, Calif., water system with that of 
the Metropolitan Water District, was 
awarded Concrete Pipeline Construc- 
tors, subsidiary of W. E. Callahan Con. 
struction Co. of Los Angeles, early in 
July. 

The 20-mi. stretch, to be built at a 
cost of $2,248,000, will connect with the 
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proposed San Jacinto regulating reser- 
voir near the Metropolitan intake and 
run to Mile Post 23. Awarding of the 
contract marked the second stage in 
preliminaries to construction of the 
7144-mi. project. The same company 
recently was awarded an $868,000 con- 
tract for three aqueduct tunnels, on 
which actual construction is expected 
to begin shortly. 

Because of the possibility that San 
Diego and large naval establishments 
in the vicinity may be out of water by 
May. 1947, the Navy is pushing the 
aqueduct through as an emergency 
measure and is preparing to let con- 
tracts for the remainder of the work 
from time to time. 

Meanwhile the San Diego County 
Water Authority, which was established 
to bring Colorado River water to San 
Diego. has completed its first year, and 
a budget of $51,700 has been approved 
for the ensuing year. Operated without 
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employees until last Decemb:: th, 
Water Authority now has esta) | \she, 
offices and acquired an engi). ering 
staff consisting of J. L. Burkholi 1, R 
S. Holmgren, R. H. Wilkin and \. ¢) 
Byler. Mr. Burkholder heads th: sag 


as manager. 


Wage agreement boosts 
Philadelphia housing 


A new building trades wage gree. 
ment, reportedly the first to be signed 
in the United States since building was 
stopped in 1943, has been agreed 
at Philadelphia, Pa. It provides for , 
flat eight percent pay increase {or a 
proximately 3,800 construction work. 
ers in the home construction field. 

Alfred P. Orleans. president and WV) 
liam E. Johnson, executive secretarn 
of the Home Builders Association « 
Philadelphia and Suburbs, and Josep! 
F. Burke, president, and Francis 4 
Foster, chairman of the organization 
committee of the Construction Trade: 
Council (AFL) of the area, signed the 
agreement. Approval by the Wage 
Adjustment Board in Washington i: 
expected. 

The contract is the first to provide 
a flat pay rise for all types of worker: 
in the industry and it supersedes th: 
agreement that was in effect when 
building was stopped in 1943. In 
cluded in the agreement is a five-day 
40-hour week with double pay fo: 
Saturdays and Sundays. 

New private housing in the Phila 
delphia area to cost between $12,000. 
000 and $15,000,000 will get under 
way soon as a result of the signing o! 
the wage agreement. 

Priorities for necessary materials for 
2,100 houses to be built by 75 build. 
ers are expected to be granted. Ceil- 
ing price of the new houses has been 
set at $8,000 but many of the dwelling: 
will be in the $6.000 class. The firs! 
new group is scheduled to be built in 
Northwest Philadelphia. 

With some 61.500 privately-financed 
houses now under construction in th: 
United States priorities for 73,000 mor 
are in the hands of builders who can 
start work as soon as they are able. 
the National Housing Agency an- 
nounced July 14. 

The NHA already has programmed 
an additional 48.000 privately-financed 
houses for which priorities now ar 
available. 
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gComment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


Controlled Access Highways 


Sir: The writer was interested in 
your editorial of May 31, vol. p. 756, 
commenting on the suggestion of H. 
0. Schermerhorn of the New York 
State Department of Public Works 
that highways presently designated as 
“freeway”, “expressway”, “super- 
highway”, etc., should be called “con- 
trolled-access highways”. I might say 
that the Province of Ontario made 
this our official designation at the 
last session of the legislature in 
March, 1945. We adopted the term 
“controlled access” on the suggestion 
of our legal department that it most 
clearly defined the purpose for which 
the road was intended. We had pre- 
viously referred to highways of this 
type as “divided highways” or “lim- 
ited-access highways” and the legal 
office objected to the use of the word 
“limited” as prejudicing the depart- 
ment in arbitration cases by imply- 
ing that adjacent owners had been 
denied something which they had pre- 
viously enjoyed. The term “divided 
highway” was not correct when deal- 
ing with sections of road which had 
no central boulevard. 

I thought you might be interested 
in the fact that we have come to the 
same conclusion as Mr. Shermerhorn 
and I believe it would be advanta- 
geous if the designation “controlled- 
access highway” could be made uni- 
form throughout the entire North 
American continent. 

J. D. MiLLar 
Deputy Minister, 


Ontario Department of Highways, 
Toronto, Ont. 


Electrode Acceptance Tests 


Sir: Industry in general, and the 
welding industry in particular, are 
and have been greatly handicapped 
by the lack of real technical standard 
covering electrodes. True it is, there 
has been in existence for some years 
a so-called standard which actually 
might be termed a “buyers’ guide”, 
known as “Tentative Specifications 
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for Iron and Steel Arc Welding Elec- 
trodes” published by the A.W.S. 
However, even in this long and com- 
plicated “buyers’ guide” there are 
so many discrepancies with ambizu- 
ous and contradictory statements that 
it is rendered entirely unsatisfactory. 
Let me cite a few examples. 

To qualify any electrode for any 
classification, the tests are so com- 
plicated and so costly as to render 
them useless in manufacturing prac- 
tice. They are too costly to be re- 
peated periodically as a check on 
manufacturing standards. These are 
required on all sizes of .s in. and 
above; but note—no tests are re- 
quired on 4 in. and smaller, so why 
have tests on each larger size? A 
manufacturer cannot use the same 
electrode for two or more classifica- 
tions; this in spite of the fact that 
the ideal electrode, of course, is one 
which would fulfill all classifications. 

Then there are specifications as to 
the electrical resistance of the coat- 
ing which certainly has nothing to 
do with the performance of the elec- 
trode. Also it says: “The coating 
shall not have scabs, blisters, abnor- 
mal pockmarks, bruises or other sur- 
face defects that shall be injurious.” 
Just what is injurious? 

These are only a few of the idiosyn- 
crasies of this “buyers’ guide”. 
Therefore, it can readily be seen that 
what is needed is a simple, easily 
understandable standard which would 
enable a manufacturer to manufacture 
to such standards consistently, and 
would enable the purchaser to read- 
ily and easily test the electrodes if 
he wished to do so, to see if the manu- 
facturer was conforming to standards. 

Since there is no need for a weld 
stronger or better than the material 
to be welded, I suggest for mild steel, 
which covers 90 percent of the re- 
quirements, a simple standard some- 
thing as follows:—The electrode shall 
be of such characteristics that it will 
withstand the following tests to be 
made any time a buyer might de- 
sire:—(a)—A weld made in 2” or 
3” plate of mild steel, planed to the 
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same thickness as the parent metal, 
must break outside of the weld when 
pulled in a standard tension machine. 
(b)—On a section from the same 
plate mentioned in (a), welds to be 
bent in any way desired and elonga- 
tion of 25% in the outside fibers must 
show no fracture. 

It is quite evident that an elec- 
trode which will perform as indicated 
in these two tests will give a weld 
equal in physical qualities to the plate. 
With such a weld obviously the mat- 
ter of porosity is of no consequence. 
However, if it should be desired to 
cover the question of porosity, a 
simple test could be made as fol- 
lows:—A_ fracture shall be made 
through the weld. On a straight line 
through the fractured weld there shall 
be voids of no more than 5% cumula- 
tively. 

There is no question but that an 
electrode which will withstand the 
above very simple tests will be satis- 
factory in welding mild steel, so why 
complicate matters. 

J. F. Lincoin 


President, The Lincoln Electric Co., 
Cleveland, Ohio 


Public Works Engineering 


Sir: In my opinion, the article by P. 
L. Brockway entitled “This Business 
of City Engineering” (ENR May 17, 
vol. p. 720) is one of the most impor- 
tant in its field that I have ever had 
the pleasure of reading. I don’t be- 
lieve anyone else has ever summed 
up the problems and conduct require- 
ments of an engineer in public work 
in nearly such a clear and concise 
manner. 

The contents of this article could 
well serve as the rule and guide for 
all engineers whose duty it is to deal 
with the public. 

In the ordinary engineering educa- 
tion we grow to expect far too much 
of people and depend to too large 
an extent upon the answers obtained 
by application of mathematical for- 
mulas. Mr. Brockway’s article stresses 
the necessity for humanity as part 
of the equipment of a successful pub- 
lic works engineer, even of greater 
importance, in many cases, than tech- 
nical perfection. 

Leo M. Opom 
Chief Engineer 


State Dept. of Public Works 
Baton Rouge, La. 
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First Europe, Now the Pacific 


PUBLICATION IN THIS ISSUE of the last of the series 
of articles on American military engineering in 
Europe comes by coincidence at the same time that 
we are able to announce that similar coverage is 
in store for current Army Engineer and Navy Sea- 
bee activities in the Western Pacific and the Philip- 
pines. Harold W. Richardson, of News-Record’s 
editorial staff left San Franeisco last week on an 
assignment with that objective. His reports will 
supplement those written from the Southwest Pacific 
in 1944 by Nathan A. Bowers, and thus will round 
out the story of the Japanese war. In Europe, civil 
engineers and construction men in Army and Navy 
uniforms added immeasurably to America’s pres- 
tige and to the advancement of technical knowledge 
in the fields of port repair, bridge reconstruction 
and airbase building, among many others. These 
same contributions and additional ones relating to 
the peculiarities of amphibious warfare are being 
made in the Pacific. Both as technical develop- 
ments and as proud achievements of civil engineers 
and construction men they deserve to be remem- 
bered. It is to make this possible that News-Record’s 
war correspondent assignments have been under- 
taken. 


News of War Inventions 


BEcaUsE hitherto secret war developments may 
readily have important peacetime applications, it 
is good news that President Truman has vested in 
the Director of War Mobilization and Reconversion 
the authority for releasing to the public technical 
and scientific data previously withheld on the 
ground of military security. It is to be hoped that 
the director and his Army and Navy advisers will 
take this assignment seriously, and not put too strict 
an interpretation on “military security”. Already 
the British have released detailed news on such 
developments of theirs as the English Channel pipe- 
lines, the use of burning oil to dispel fogs over 
airbases, the artificial harbors set up on the Nor- 
mandy coast, military bridges of several types and 
a number of other wartime inventions. One of 
the few comparable American developments, so 
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far released, are the great floating drydocks « 
Navy, and the news on this was held long be: ond 
any possible security limit. In numerous insta ces 
both the Germans and the Japs knew of our jnili. 
tary inventions long before the American pe. ple 
did, which may not have made any difference up 
to the present since there was no opportunity to use 
the ideas in peacetime work. Now, however. the 
situation is changed, and free access to information 
on scientific discoveries of the war period is impor. 
tant just as soon as military security can be 
removed. That is why it is good news that high 
authority is taking an interest in the subject. 


Reserve Judgment 


AT LEAST FOUR INVESTIGATIONS of expenditures by 
the Army Engineers on the ill-fated Inter-American 
Highway are now underway, partly as a result of 
charges by Fulton Lewis, Jr., radio commentator, 
that vast sums of money were wasted on that work. 
It will be weeks before the testimony is in and can 
be appraised, and in the meantime it is incumbent 
on engineers generally to reserve judgment on the 
accuracy of the charges. So far, Mr. Lewis has 
concentrated on exposing everything that appeared 
to indicate waste and negligence, but has given his 
listeners none of the related information that is 
needed to evaluate properly his apparently dam- 
aging exposures. The latter information the Army 
Engineers are now in the process of presenting 
before a Senate committee. Even at this early date 
it begins to appear that the Army Engineers were 
ordered to undertake a task involving great diffi- 
culties even in peacetime, presumably by no less 
authority than the President, and yet were given 
almost no priorities with which to hire men or to 
get materials and equipment to Central America. 
Waste, under such circumstances, was inevitable. 
Whether there was negligence, inefficiency or bun- 
gling is something for the investigators to deter- 
mine. In the meantime, it is only fair to reserve 


judgment. 


Build Them in Peacetime 


Testimony before the Senate committee investi- 
gating army work on the Inter-American Highway 
constitutes the strongest possible argument in favor 
of the utmost conservatism in embarking on emer- 
gency war construction jobs to the end that none is 
undertaken that is unnecessary or impossible of 
accomplishment. That the road to the Panama 
Canal would not be necessary in this war was, of 
course, not predictable. That it could never be 
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built in time even if it were necessary was the 
belief of many, including, one suspects, the Corps 
of Engineers and, as the record shows, this journal, 
which first urged and then welcomed the abandon- 
ment of the project. In looking back at mistakes, 
however, one should not forget nor fail to appre- 
ciate the tremendous load of responsibility that is 
thrust upon those who must make decisions affect- 
ing the safety of the country and the lives of its 
citizens. No means of reducing this load should 
be overlooked. One way is to make fewer deci- 
sions necessary, and a key to this objective is to 
build more of our military defenses in peacetime— 
‘or decide definitely not to build them at all. Fail- 
ure to do this in the past rests partly on the twin 
doorsteps of the Army and the Navy, partly on 
Fexecutive leadership and partly on Congress for 
refusing appropriations. If we need the Inter- 
American Highway for defense, let’s build it. If 
we need extra locks at Panama, airbases in the 
Pacific and Caribbean, coastal waterways, new rail- 
"road and highway connections to our Navy yards, 
let’s build them. But do it in peacetime, so that 
“they will be ready if war comes, and so that the 
“tremendous waste entailed in emergency construc- 
“tion can be avoided. 


issouri Valley Planning 


WHETHER OR NOT there will be a Missouri River 
Authority will be affected by the outcome of cur- 
ent meetings of interested governmental agencies 
Sunder the auspices of the Federal Inter-Agency 
River Basin Committee (ENR July 19, vol. p. 69). 
If the groups present a coordinated program for 
development of the Missouri River basin, it is likely 
at most of the principal arguments of the pro- 
ponents of an MVA will lose their force. Such a 
program, however, must be conceived and presented 
as a working agreement to be adhered to consci- 
entiously and not as a mere emergency plan to be 
honored as much in the breach as in the observ- 
ance. The Missouri basin is too large and its 
orderly economic development too vital to leave its 
uture to any such loose arrangement. Since coor- 
linated action of existing federal agencies is much 
lo be preferred over a centralized super authority, 
tis to be hoped that the present meetings produce 
€ necessary working agreement to make such a 
solution possible. 
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Crusade For Pollution Control 


WHILE it was a foregone conclusion that the early 
postwar period would see renewed emphasis on 
stream pollution abatement, it has been generally 
believed that this would emanate primarily as the 
result of federal compulsion, legislation for which 
has been under consideration by the Congress for 
the past decade. It is gratifying to note, therefore, 
that a crusade for pollution curtailment has already 
gotten under way without federal impetus, and that 
it is gathering momentum from widely separated 
parts of the country. 

Tangibie evidence of substantial progress is 
revealed in the round-up of developments pub- 
lished in ENR July 12, vol. p. 17. Here we learn 
that the Pennsylvania Sanitary Water Board has 
pressed its vigorous campaign begun last year to 
the point where some 300 municipalities are now 
under state orders to design sewage treatment 
works. And in Washington a newly organized 
state pollution control commission has cited 55 
cities to provide immediate attention to unsatisfac- 
tory sewage disposal facilities. Meantime, Indi- 
ana’s governor has issued a novel proclamation 
calling for all the state to observe Aug. 13-20 as 
“Stream Improvement Week” and urging citizens 
to change their attitude of apathy to one of action 
in regard to pollution abatement. Finally, in 
North Carolina, a 16-man commission representing 
the state, industrial and public interests has just 
been appointed to activate pollution remedial 
measures. 

All of this reveals the vitalizing influence of 
public opinion at work, and it does great credit to 
state public health authorities who are giving lead- 
ership to this crusade. This does not imply, how- 
ever, that federal legislation may be unnecessary. 
We believe that stream pollution is a national 
problem, certain aspects of which call for federal 
cooperation. But we also recognize that for pol- 
lution abatement measures to be successfully 
executed, there can be no substitute for local and 
state action. 

That such action will not be lacking is our inter- 
pretation of the developments cited. And it is 
eminently fitting that in bringing strong pressure 
now for stream pollution abatement many com- 
munities will be provided with a tangible incentive 
for the immediate design of postwar sewage treat- 
ment facilities. 
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Fig. 1. Insulation board mounted on tubular steel scaffolding protected the new concrete canal wall at the Soo. 


Wintertime Concreting at the Soo 


Contents in Brief—Modern methods of cold-weather concreting employed 
last winter in the construction of an 878-ft. long concrete facing wall along 
an approach canal to the MacArthur Lock at Sault Ste. Marie, Mich., paid 
big dividends in time saved and results accomplished. By completely enclos- 
ing the wall in a weatherproof housing supported by tubular steel scaffolding 
the contractor was able to complete the job in the dead of winter despite 
sub-zero temperatures and heavy snowfalls. 


NoT A MINUTE WAS LOST on account 
of bad weather last winter during a 
concrete construction job at the Soo 
despite temperatures that ranged to 
24 deg. below zero and a snowfall 


aggregating some 90 in. This unusual 
accomplishment is attributed to the 
meticulous care with which all phases 
of the work were planned. 

Basically, the job involved the con- 
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Fig. 2. The new concrete facing wall was constructed along the south side of the 
canal approach to MacArthur Lock, opposite Bridge Island. 
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struction of a concrete facing wall 
878 ft. long, 39 ft. high and from 5 
to 63 ft. thick, along the south side 
of the upstream approach canal to 
the MacArthur Lock, which was com- 
pleted in 1943 (ENR Nov. 18, 1943, 
vol. p. 738). Before the concrete 
could be placed, however, it was ne- 
cessary to blast a vertical face in the 
old Potsdam sandstone forming the 
canal wall. This roughly quarried 
rock wall had stood virtually undis. 
turbed since the original canal was 
excavated, about 92 years ago. 

Construction of temporary office 
buildings and other plant erection 
was started on this $954,000 U. S. 
Army Engineer project Oct. 1, 1944. 
Real construction work started one 
month later when the south draw of 
the approach canal to the MacArthur 
Lock was closed to marine traffic. 
Work was prosecuted vigorously six 
days a week, two 8-hr. shifts a day 
by some 400 construction men and 
23 engineer employees. 

Fully cognizant of the magnitude 
of the work which lay ahead—the 
necessity for speedy construction to 
complete the job before resumption 
of lake traffic through the locks in 
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the spring, and the hazards of win- 
tertime concreting in this region—the 
contractor spared no effort in pro- 
viding ample construction equipment 
and establishing an efficient schedule 
of operations. 


Entire Wall Enclosed 


Although the project involved sev- 
eral interesting construction features, 
that of protecting the concrete from 
freezing is of singular interest due 
to the great length and height of the 
new wall, Unlike many construction 
jobs where each concrete pour is 
housed and heated only during the 
curing period, with the housing being 
moved and reused as the work pro- 
gresses, this project involved com- 
pletely housing the entire 878 lin. ft. 
of wall. 

Moreover, it was necessary to erect 
900 lin. ft. of self-supporting, steel 
tubular scaffolding about 40 ft. high 
along the face of the wall to support 
the insulating board enclosing the 
work, and to serve as a working 
scaffold for building forms for the 
concrete, 

A timber roof was built over the 
entire length of new wall, supported 
on the tubular scaffolding and the 
undisturbed canal bank behind the 
wall. Removable sections in the roof 
permitted panel forms to be lifted 
out by derrick and moved forward as 
the work progressed. Concrete was 
placed, in general, directly in the 
forms through “elephant trunk” dis- 
charge pipes attached to hoppers set 
in openings provided in the roof. 

The final major innovation in this 
elaborate setup was a sawdust-filled 
tinber box conduit extending the full 
length of the job and containing a 
6-in, steam line for heating the con- 
crete. A 2-in. water line and a 6-in. 
compressed air line required on the 
job also were installed in the box 
conduit to prevent their freezing. 
Convenient outlets were provided at 
60-ft. intervals in all three of these 
service lines, 


Improved navigation 


Chief purpose of this U. S. Army 
Engineer construction project was to 
provide an improved and more effi- 
cient canal approach to the Mac- 
Arthur Lock. Prior to 1943 the 
larger boats were routed through the 
Davis and Sabin locks, which are 
serviced through another canal lo- 
cated to the north. But after the 
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MacArthur Lock was placed in opera- 
tion most of the deep-draft vessels 
were dispatched through it. 

As originally excavated back in 
1853 the old south wall of the south 
canal had been roughly quarried, 
which in itself was a hazard to boats 
scraping against it. Moreover, the 
old wall sloped in considerably con- 
forming somewhat to the shape of 
the old whaleback boats used in those 
days. But this created an additional 
hazard to present day straight-sided 
cargo vessels. Primarily, it was to 
correct these hazards to navigation 
that the old rock wall was close drilled 
and broached to a vertical face and 
a new concrete facing wall added. 

The downstream end of the new 
wall is located about 2,000 ft. above 
the MacArthur Lock and opposite 
Bridge Island, which separates the 
approach canals leading to the Mac- 
Arthur and the Poe locks. The up- 
stream end of the wall lies about 100 
ft. above the end of Bridge Is- 
land. Just below Bridge Island the 
two approach canals merge into one 
large channel about 300 ft. wide. 

In view of this arrangement it was 
necessary to seal off both canal ap- 
proaches in order that all work could 
be done in the dry. The Poe Lock 
canal was bulkheaded by closing two 
guard gates located about midway of 
Bridge Island and by closing an old 
movable dam pivoted on the island. 

To seal off the other channel, 224 
lin. ft. of cellular steel sheetpiling 
cofferdam was constructed between 
the upper end of Bridge Island and 
the south bank of the canal just above 
the upstream end of the new wall. 
After the canals had been bulkheaded 
in this manner, upper gates of both 
locks were opened and the entire area 
drained to the elevation of the low 
water below the locks. Upper gates 
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Fig. 3. Tubular steel scaffolding served 
a triple purpose—continuous support 
for the timber framed roof, working 
platform for erecting concrete forms, 
and framework for mounting the in- 
sulating board housing. 


then were closed and the water above 
the locks was pumped down another 
8 ft. to completely dewater the con- 
struction site. 

Several pumps were required. One 


16-in. and two 12-inm electric centrif- 
ugal pumps installed in a pump 
house along the north bank of the 


300-ft. wide channel dewatered the 
site and removed all subsequent seep- 
age entering the area. They dis- 
charged into the adjacent canal lead- 
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Fig. 4. Wagon drills, modified to permit drilling close to a vertical face, were 
used to deepen the canal, by drilling and broaching the old rock wall of the canal. 


ing to the Davis and Sabin locks. In 
addition, two 8-in. and 
portable gasoline-driven centrifugal 
pumps 


one 6-in. 


were needed for incidental 
pumping and to control the seepage 
adjacent to Bridge Island and the 


cofferdam. 


Bulkheading the canals 


Sealing the upper end of the Mac- 
Arthur Lock approach canal was no 
easy job. Construction of the 224 lin. 
ft. of cellular cofferdam posed no un- 
usual problem; a 5-ft. blanket of clay 
for anchoring the bottom of the sheet- 
piling was deposited over the area by 
a bottom-dump barge, 35-ft. steel 
sheetpiling were driven in about 30 
ft. of water to form the five cells, 
which were then filled with bank-run 
gravel, and a 14-ft. high berm was de- 
posited on the downstream side to add 
stability against sliding. A similar 
berm of fine material was placed on 
the upstream side to reduce seepage. 
The two end cells were circular, 38 ft. 
in diameter, and the three interior 
ones were elliptical, 48 ft. long by 
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10 ft. wide. It took 6,000 cu. yd. of 
clay to make the bottom seal and an- 
chor for the piling and 14,000 cu. 
yd. of gravel to fill the cells. 

But the real difficulty lay in bulk- 
heading through between abutting 
ends of 36-ft. wide rock-filled timber 
cribs forming the canal wall immedi- 
ately upstream from the end of the 
new wall. To make this seal steel 
sheetpiling was driven along the face 
of the old crib for a distance of 75 
ft. upstream from the shoreward end 
of the cofferdam. At that point a line 
of sheetpiling was driven through 
between the ends of two cribs and 
back into the bank a distance of 86 
ft. from the face of the canal. 

Considerable difficulty was experi- 
enced in removing the rock fill from 
between the ends of the rock-filled 
cribs, requiring much underwater 
work, A tight seal was made at the 
lower end of this installation by con- 
necting the sheetpiling seal wall to 
the end cell of the cofferdam by 
means of a tee section. A similar 


seal was made to some sheetpiling 
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driven around the upper 


Bridge Island. In addition, an ext. 


sive sand-clay fill was requii.d ¢, 
both sides of the piling behin ), 
crib wall to block off the wat 
the St. Marys Falls canal, whi 
colated through the perviou: 
bank upstream and adjacent 
piling. The cofferdam and shee: jj; 
cut-off were completed by No\. 2 
1944, when arrangements wer: 
for dewatering the area. 


Drilling and broaching 


Drilling and broaching of the old 
rock channel wall began as soon a 
the cofferdam and sheetpiling seq! 
were in place and the area dewatered. 
First, however, it was necessary ty 
blast off an old 8-ft. deep by 11-ft 
wide concrete cap forming the top of 
the canal wall. Since the rock wall 
ranged from 30 to 34 ft. in height jt 
was necessary to close drill and 
broach it in three steps. Six wagon 
drills employed for this work were 
modified to permit drilling within 9 
in. of a vertical face by setting the 
drill out in front of the vertical cuide 
frame. The first line of broaching 
holes were drilled 6 ft. 6 in. back 
from the established front face of the 
new wall, which also was about the 
same distance from the face of the old 
rock wall. Holes were drilled about 
8 ft. deep or one-third the height of 
the wall and all rock in front was 
blasted into the canal. 

The second line of broaching holes 
were offset 9 in. in front of the verti- 
cal face of rock established by the 
first blasting operation, while the 
third row of holes was offset an ad- 
ditional 9 in. and extended 3 ft. be- 
low the floor of the channel to con- 
plete the operation. Removal of this 
rock provided space to construct the 
new wall, which was 5 ft. thick at the 
bottom, 5 ft. 9 in. thick at the center 
and 6 ft. 6 in, at the top of the rock. 


Rock cut loose before blasting 


In general, all holes for broaching 
were drilled 5 in. apart and 3 in. in 
diameter, with the intervening 2 in. 
of rock being split with a broaching 
tool prior to blasting. Holes for 
blasting were drilled about 12 in. in 
front of the broaching holes. The) 
were spaced from 3 to 4 ft. apart and 
loaded with from one-half to one 
pound of 60-percent high-velocity 
gelatin dynamite per cubic yard of 
blasted rock. 
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A small deck load usually was 
laced about 4 ft. above the bottom 
of the holes to facilitate the blasting. 
The remainder of the charge was 
placed at the bottom of the hole. 

A complete blacksmith shop, set up 


) on the job to sharpen drill bits for 


the pneumatic hand drills and wagon 
drills, and to make spot repairs to the 
power equipment, paid big dividends 
in the successful prosecution of the 
work. Compressed air for drilling 
was furnished by three 700, two 315 
and one 420-cu. ft. per min. capacity 
ortable diesel compressors. A 5-ft. 
dia. by 13-ft. long receiving tank con- 
nected on the line insured a continu- 
ous and uniform air pressure. 

No secondary shooting of the rock 
was necessary. It was blasted into the 
old canal, loaded by steam shovel and 
trucked by a fleet of ten 3-cu. yd. 
trucks to a spoil dump established on 
a vacant area in Sault Ste. Marie. 
About 20,000 cu. yd. of rock excava- 
tion were removed on the entire job 
and there were about 3,300 sq. yd. 
of line drilling and broaching. 


Timber ramp and stairs 


There was no way in which to get 
power equipment into the old canal 
or to truck the rock excavation out 
except by ramp. Accordingly, one 
was built 453 ft. long, adjacent to 
the south wall of the canal and on an 
8-percent grade. It was of timber 
construction throughout except for 
two lines of 24-in. rolled steel beam 
stringers.. Timber bents braced both 
transversely and tied together longi- 
tudinally in alternate pairs were set 
on mud sills on the bottom of the 
canal, They carried a 12x12-in. tim- 
ber cap to support the stringers, 
which, in turn, carried a 104-ft. tim- 
ber plank roadway and a 23-ft. side- 
walk complete with handrail. 

One unusual feature of the ramp 
construction was that 1-in. cracks 
were left between the flooring pieces, 
which permitted snow to filter 
through. None of the snow had to be 
removed from the deck of the ramp. 
Another feature of the job was the 
construction of a 39-ft. high timber 
stairway leading from the top of the 
bank to the floor of the channel for 
workmen entering and leaving the 
canal. 

Several hundred feet of holes also 
were drilled into the broached face 
of the rock, Into these were embed- 
ded anchors for the new wall and 
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ties for the concrete forms. Three 
horizontal rows of 1}-in. reinforcing 
bars spaced 10 ft. apart were grouted 
15 ft. into the old rock and embedded 
in the wall. Holes 
drilled on a 30-deg. angle with the 
horizontal to insure the anchor rods 
engaging several layers of the lami- 


concrete were 


nated sandstone. 

Five horizontal rows of holes also 
were drilled 4 ft. into the rock. on a 
15-deg. angle, to provide anchorage 
for the concrete forms. One-inch rods 
were embedded in these holes, which 
were spaced 5 ft. apart. Rods were 
bent and extended horizontally into 
the new wall. Their outer ends were 
screwed into a pipe sleeve which, in 
turn, connected to a short length of 
bolt extending through the outer face 
of the wall to engage the wales hold- 
ing the concrete forms in place. Upon 
removal of the forms these short bolts 
were turned out and the holes filled 
with mortar. 

Forms for the concrete were made 
of 1}-in. T. & G. timber sheathing 
inside of 3xl0-in. vertical studs 
spaced 16 in. apart and horizontal 
double 7-in. steel channels spaced 6 
ft. vertically. Forms for the first two 
pours in each monolith were made in 





Fig. 5. Additional canal width was provided by drilling and blasting the original 
rock walls of Bridge Island to a vertical plane. Canvas strips afforded some pro- 
tection to workmen from seepage through the old laminated rock. 
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panels 16 ft. wide and 30 ft. high. 
Eight such panels were made and they 
were picked up by a crawler type 
derrick and moved forward for reuse 
as the work progressed. The derrick 
operated along the canal bank, lifting 
the forms through holes provided by 
removable sections in the roof over 
the wall. The forms for the upper, 
or third pour of the monoliths also 
were made in panel form. 


Absorptive form lining 


An absorptive type form lining was 
placed inside the sheathing for all 
exposed vertical concrete faces to in- 
crease their resistance to abrasion and 
to provide against deterioration from 
alternate freezing and thawing tem- 
peratures, The lining was a porous 
paperboard faced with a ply of light- 
weight cotton sheeting. It came in 
4x4-ft. sheets, which were mounted on 
the timber with a 
rapid-fire staple gun. 

Because of the relatively high hu- 
midity inside the forms and the meth- 
od of mounting the form lining, ex- 
tra care was required to prevent its 
buckling after being fastened in place. 
Where the staples were evenly spaced, 
however, and sufficient in number the 


concrete forms 
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Fig. 6. Steel sheetpile cells filled with gravel and anchored in clay on solid rock 
formed the cofferdam across the upstream end of the canal. 


bulges were small enough to be flat- 
tened by the pressure of the fresh con- 
crete. Near the top of each lift it was 
found best to space the staples 4 in. 
apart instead of the recommended 
6-in. spacing further down. 

Another technique used for alle- 
viating this buckling condition was 
to remove the sheets of form liner 
from their moisture-proof packing 
crates a few hours before mounting 
and allowing them to stand inside the 
form housing so as to pre-condition 
them to the humid atmosphere prior 
to mounting. Adequate vibration of 
the concrete was found necessary to 
secure the best results with the ab- 
sorptive form lining. 


Tubular steel scaffolding 


The tubular steel scaffolding that 
supported the insulating board hous- 
ing was set 3 ft. away from the new 
concrete walls to provide ample room 
for erecting and moving the forms. 
It came in braced panels, 5 ft. wide, 
and either 5 ft. or 6 ft. 4 in. high. 
Flanged erection pins inserted in the 
two hollow pipes at the top of each 
panel extended up into the next panel 
to pin them together. The scaffolding 
was spaced 7 ft. longitudinally and se- 
curely cross-braced with small angles 
bolted to the vertical pipe. 

Securing sufficient insulating board 
covering for the 900-ft. long by 45-ft. 
high enclosing structure was quite a 
problem. Both asphalt impregnated 
and plain types were used. It came in 
2x8-ft. and 4x8-ft. pieces, either 4 or 
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+ in. thick. It was fastened to longi- 


tudinal 2x4-in. timber nailing strips 
spaced 4 ft. apart vertically and wired 
to the outside of the tubular scaffold- 
ing. 

A considerable portion of the in- 
sulating board was salvaged in good 
condition after it had served its pur- 
pose. According to the contractor, the 
j-in. thick T. & G., 2x8-ft. pieces of 
board proved the best since it re- 
quired less nailing and less labor both 
to install and to remove. 


Functional timber roof 


Considerable attention was given 
to the arrangement and construction 
of the timber roof since it had quite 
a span and the orderly prosecution of 
setting forms and placing concrete 
depended on its layout. Its chief strac- 
tural members included 900 lin. ft. of 
12x12-in. timber placed on the cen- 
terline of the steel scaffolding, and an 
equal length of 3x12-in. timber se- 
curely nailed to 6x12-in. posts set well 
back on the canal bank, 29 ft. from 
the centerline of the scaffolding. 

Supported transversely on these 
two longitudinal girders were 12x12- 
in. by 20-ft. timber rafters spaced 
alternately 18 ft. and 12 ft. apart, to 
support the roof. Rafters were built 
on a slope of 2} in. per foot, and 
2x8-in. by 11-ft. timbers, spaced 2 ft. 
apart, were extended from the ends 
of the main rafters to the natural 
ground surface to complete the roof 
support, 

Extra care was used to make the 
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roof weatherproof, boih to | 
rain and snow and to hold 4h, 
heat supplied for curing the © re, 
The insulating board covering | \ae,, 
on the front face of the scat! |djy, 
was continued up to a hip join! abo, 
2 ft. above the centerline of th» sca: 
folding and about 2 ft. dow. th, 
sloping roof. 

At this point, which was direct} 
above the front face of the wall, , 
4-ft. width of roof was made reinoy. 
able for its entire length to periiit ip. 
stallation and removal of the paneled 
concrete forms. Adjacent to the re. 
movable sections and directly oye; 
the new wall, the roof was built al. 
most horizontal for a width of about 
6 ft. Hatches with long removable 
covers 1x2 ft. were installed at about 
10-ft. intervals throughout the entire 
length of this portion of the roof to 
receive the metal hoppers through 
which the concrete was poured into 
the wall. 

The remainder of the roof was 
solid timber sheathing. Rough native 
lumber was used chiefly for the roof. 
ing, covered with an asphaltic felt 
to make it water resistant. 

A system of electric lights was in. 
stalled inside the housing to provide 
light during both the day and night 
shifts. Floodlights also were mounted 
at strategic points around the canal 
to permit drilling and blasting during 
the night shift. 

No salamanders were used to heat 
the fresh concrete, chiefly because of 
the fire hazard involved. Instead, 17 
force-blower steam heaters were em- 
ployed, each having a rated capacity 
of 300,000 B.t.u. per hour. They were 
suspended from the scaffold about 12 
ft. from the bottom of the housing 
and faced downward to force the heat 
to the bottom. This resulted in a tem- 
perature of 50 deg. at the bottom of 
the housing and 70 deg. under the 
roof. 

Steam for the heaters was fur- 
nished by two boilers; one of 125-hp. 
capacity and one of 80-hp. A third. 
80-hp. boiler, was installed in the 
boiler house and used only as a 
standby unit in case of an emergency. 


Wall built in monoliths 


The concrete wall was poured in 
monoliths 30 ft. long; three pours to 
each monolith. The first lift was 17 ft. 
high, the second 13 ft. and the third 
pour 9 ft. high, which included an ir- 
regularly shaped cap 11 ft. wide 
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Three continuous pieces of 10x12- 
in. Georgia swamp oak timber fend- 
ers were bolted to the new wall near 
its top to protect cargo vessels during 
transit through the canal. 

Starting at the downstream end, the 
wall was constructed by pouring al- 
ternate monoliths. The general pro- 
cedure was to set up panel forms and 
make the first two pours in monoliths 
No. 2. 4, 6 and 8, followed by similar 
pours in monoliths 1, 3, 5 and 7, and 
so on. The upper section of each 
monolith was poured in like manner 
although the construction of forms for 
this work followed considerably be- 
hind removal of the lower forms. 


Air-entraining admixture in cement 


Some 10,000 cu. yd. of concrete 
were required to build the 878-ft. fac- 
ing wall, Air-entraining admixture in 
the cement was specified for the en- 
tire job; the cement used, as recom- 
mended by the manufacturer, and as 
required by the government, con- 
tained 0.035-percent vinsol resin. 

Transit-mix concrete was delivered 
to the job at a minimum temperature 
of 60 deg. by a fleet of six 3-cu. yd. 
transit mix trucks. There it was 
dumped into l-cu. yd. buckets lifted 
by crane to hoppers set in the roof of 
the enclosing structure and poured 
through elephant trunk chutes directly 
into place. All concrete was com- 
pacted thoroughly with mechanical 
vibrators. 

After each of the bottom two pours 
in a monolith had taken its initial set, 
all laitance was flushed off with a 
water hose before making the next 
pour. The concrete was cured at least 
five days. Exposed surfaces were 
given a protective coating of mem- 
braneous curing compound as soon as 
the forms were removed. 

The last of the concrete was poured 
on March 5. Removal of the coffer- 
dam started shortly thereafter and 
the job was flooded on March 10. In 
removing the cofferdam, as much of 
the gravel fill as possible was removed 
by clamshell and dragline working on 
top of the cofferdam. The area then 
was flooded, steel sheet-piling pulled 
with a floating derrick and the re- 
mainder of the clay and gravel fill 
cleaned out with a floating clamshell 
dredge. 


Other contract items 


Other items of the contract in- 
cluded: (1) Vertical channeling by 
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close drilling and broaching the old, 


irregular rock face along the south 
wall of Bridge Island in order to im- 
prove the channel, (2) deepening the 
approach canal to the Poe and Mac- 
Arthur locks in two areas, each 220 
ft. long, where they had never been 
excavated to the required 27-ft. depth 
water, and (3) provision 
for installing a set of five 106-ft. long 
structural steel stoplog bulkheads at 
the upstream the Poe 
Lock. 

These stoplogs are similar in de- 
sign and operation to those installed 
in 1943 above the MacArthur Lock 
(ENR Nov. 18, 1943, vol. p. 738). 
With these stoplogs assembled on the 
canal bank and ready to be installed 
on short notice to shut off the up- 
stream flow into the Poe Lock, to- 
gether with the previously installed 
arrangement for protecting the Mac- 
Arthur Lock, there will be no further 
need for the 330-ft. span movable dam 
pivoted on Bridge Island. U. S. Army 


below low 


entrance to 


Fig. 7. Looking downstream along the new concrete wall of the approach channel 
to the Poe and MacArthur locks. All hazards to ships due to the irregular exposed 
rock on this side of the channel have been eliminated. The ramp shown is the 
temporary one to give access to the channel, 
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Engineer plans contemplate its re- 
moval sometime during this summer. 

A contract for this unusual winter- 
project held 
by the Sunswick Corporation, New 
York City, a subsidiary of Spencer, 
White and Prentis of that city. The 
contractor's supervisory personnel in- 
cluded Edward E. White. 
Albert Di Giacinto, superintendent of 
construction and George 


time construction was 


manager 5 


Flay, engi- 
neer. Howard MacDonald is 
and manager of the Soo Gravel Co., 
Sault Ste. Marie. which furnished the 
concrete. 

All construction at Sault Ste. Marie, 
Mich., is under the jurisdiction of 
Col. Allison Miller, district engineer, 
Detroit District, U. S. Army Engi- 
neers. The project was carried out 
under the direct supervision of J. E. 
Harns, engineer in charge. C. A. Aune 
was assistant engineer in charge, Bert 
G. McCarthy, project engineer and 
A. A. Joseph, 


engineer, 


owner 


assistant project 
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Natural Cement Blend Improves Concrete 


C. E. Lovewell 





. Director of Research and Chief Engineer, The Carney Co. 






Mankato, Minn. 


Contents in Brief—A research program using the facilities of the Louis- 


ville Cement Co., Louisville, Ky., indicated that substitution of a bag of 
natural cement, containing an air-entraining agent, for a bag of normal 
portland cement in a cubic yard mix will improve workability, reduce bleed- 
ing, increase watertightness, and yield a tough, acid-resisting and durable 
concrete. A method of designing a concrete mix using a blend of natural 


and portland cement is explained. 


It IS GENERALLY RECOGNIZED that 
concrete containing from 3 to 6 per- 
cent air in the form of microscopic 
bubbles is highly resistant to freezing 
and thawing, and to scaling. Early 
experience with this type of concrete 
dates back to 1934, when blends of 
natural cement and portland cement 
were used experimentally in concrete 
} vements. A small quantity of 
grease, or resin, or other similar 
substance, which had been ground 
into natural cement during manufac- 
ture, resulted in air-entrainment in 
the concrete. This was a new idea 
to concrete technicians. 

The substitution of a sack of 
natural cement for a sack of normal 
portland cement in a cubic yard mix 
produced concrete having outstand- 





ing resistance to scaling in pavement 
slabs as well as high resistance to 
freezing and thawing cycles, accord- 
ing to accelerated laboratory tests. 
Subsequent laboratory and field stud- 
ies, comparing the properties of con- 
crete made with blends of natural 
and portland cements with the prop- 
erties of concrete made with normal 
portland cement alone, have focused 
attention on other characteristics of 
the blend. 

These characteristics are: (1) Ex- 
treme plasticity, workability, cohe- 
sion or lack of segregation (see Fig. 
1); (2) minimum of bleeding or 
water-gain; (3) more watertight con- 
crete; (4) strength comparable to 
that of normal portland cement con- 
crete, if proper adjustments are made 


Fig. 1. To compare workability and segregation, two mixes having a slump of 4 in. 
were prepared. The mix at the left contained one part portiand cement, 2.8 parts 
sand, 4.2 parts gravel and 6.5 gal. water, whereas the one at the right consisted 
of one part cement (80 percent portiand and 20 percent natural), the same 
quantities of fine and coarse aggregate and 6 gal. water. The latter mix is 
obviously more cohesive, illustrating why it would be feasible to lower the ratio 
of fine to coarse aggregate in this mix, 
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in the mix, as discussed later (sec 
tabulation); (5) tougher, less brit. 
tle concrete; (6) resistance to sil. 
phates and certain dilute acids as jp 
sewage and certain industrial wastes; 
and (7) low heat of hydration. 

Later it was demonstrated that 
concrete having comparable resis. 
tance to freezing and thawing. and 
to scaling, could be produced also 
by grinding the air-entraining agent 
directly into the portland cement. 
However, not all of the advantages 
of the blend can be secured in this 
way, because some of them are in- 
herent in natural cement itself. 

Both methods of securing air-en. 
trainment in concrete are mentioned 
in the specifications of several U. S. 
government departments as well as 
several state highway departments. 
A number of city engineers recog- 
nize its advantages in structures and 
mass concrete as well as in pave: 
ments. 


It is a simple matter to design a 
concrete mix using a blend of natural 
and portland cements. However, the 
designer who is not familiar with 
the characteristics of concrete made 
with the blend should proceed as fol- 
lows: 

First, start with a design for nor- 
mal portland cement, making a trial 
batch as a check. Then make a new 
batch using a blend of portland and 
natural cements. To do this, alter 
the established normal portland mix 
as follows: 

1. Substitute natural for normal 
portland cement on the basis of 80 |b. 
(1 sack) natural cement for 94 |b. 
(1 sack) normal portland cement in 
each cubic yard of concrete. 

2. Adjust the sand content down- 
ward by 3 to 5 percent of the total 
weight of aggregates. The sand con- 
tent should be reduced more in lean 
mixes than in rich mixes. 
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P his final mix. 


3, Adjust amount of mixing water 
or water-cement ratio downward 
enough to give consistency desired 


) under conditions of placement. This 


adjustment is necessary in order to 
avoid excessive slump. 

Now, the designer is ready to make 
Fine adjustments in 
proportions can be made. Also, re- 
aie in total weights of aggre- 
gates can be made to compensate for 
increased yield due to air-entrain- 
ment. The cubic foot weight of the 
blend mix as compared with the 
theoretical cubic foot weight by ab- 
solute volume calculations is the basis 
for this reduction. (Note: After a few 
trials, using the normal portland 
cement mix as a starting point, the 
experienced technician can easily de- 
sign mixes directly using a blend of 
normal portland and air-entraining 
natural cement. ) 


Natural cement beneficial 


The replacement of one sack of 
portland by one sack of natural ce- 
ment is recommended, whether the 
mix be lean or rich. Natural cement 
contributes a large measure of work- 
ability because of its air-entrainment 
feature, its greater fineness of grind, 
and its inherent plasticity. A one bag 
replacement in a lean mix may 
amount to as much as 25 percent of 
the total cement, and it is in the leaner 
mixes where the benefits derived 
from the use of natural cement not 
only are more apparent but more 
needed. 

The one bag replacement in the 
rich mixes will amount to approxi- 
mately 15 percent. This is a suffi- 
ciently high percentage to give proper 
air-entrainment and the other proper- 
ties of natural cement to the extent 
required in rich mixes, Thus, it is 
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Fig. 2. From fatigue endurance tests of cement mortar beams ("Physical Prop- 


erties of Speed Portiand and Blended Cement Mortars and Concretes," 


by R. E. 


Mills and R. B. Crepps, Engineering Experiment Station, Purdue University), it is 
evident that the fatigue endurance of blended cement is markedly superior to 


that of straight portiand cement. 


logical to reduce the sand content 
more in lean than in rich mixes, when 


_the blend is compared to normal 


portland. 

In the accompanying table are 
given the results of using the steps 
mentioned above in design of the 
mixes. These results are readily re- 
producible. In this table, the blend 
mix has not been redesigned to com- 
pensate for increased yield due to air- 
entrainment. Specific gravity of sand 
has been taken as 2.65 and of gravel 
as 2.70. Test specimens were 6 x 12- 
in. cylinders, cured in a moist room 
at 70 deg. F. 

By reducing the sand 53 lb. and 
the gravel 101 Ib. in this blend mix, 
with 3.4 percent air-entrainment, the 
yield should be one cubic yard, or 
equal to the yield in the straight 
portland mix. Under actual field con- 
ditions, the adjustment in aggregate 
weights would probably be calculated 
on a 2 -percent air-entrainment basis 
in order to assure the contractor of 


BY USING NORMAL 


100 percent yield. The percentage 
of air-entrainment, generally, cannot 
be controlled in the field any closer 
than from 1 to 14 percent, which 
is well within the expected accuracy 
of field concrete. 


Air-entrainment a factor 


Some of the improvements noted 
above are undoubtedly due, in whole 
or in part, to air-entrainment. Just 
as assuredly, some of them are di- 
rectly traceable to the presence of 
natural cement in the mix. 

Inherently, natural cement is ex- 
tremely plastic and workable. In its 
manufacture, natural cement is not, 
fused or clinkered as is the case with 
portland cement. For this reason, 
particle structure is less glassy and 
the ground product is considerably 
finer than that of portland cement. 

This combination of characteris- 
tics of natural cement particles results 
in higher water-retaining capacity 
that contributes to the reduction in 


its 


PORTLAND CEMENT AND A BLEND 


OF 4/5 NORMAL PORTLAND CEMENT AND 1/5 NATURAL CEMENT* 





Quantities for 1 Cu. Yd. 














Sand (dry) Gravel (dry) 
—_— —_ ——————, Cu, Ft. Wt Compressive Strength 
Cement Per Cent of Per Cent of Freshly Mixed in psi. 
Total Ager. Total Ager. Water Slump Concrete -_-_-— ———— 
Lb. (Abs. Vol.) Lb. (Abs. Vol.) (Gal.) In. Lb. Age 7 Days Age 28 Days 

3149 | 4298 | 

5 Bags Portland Cement....... 1316 39 2094 61 31.6 3 153.3 3175 4103 > 4121 
3201 } 3961 } 

4 Bags Portland Cement....... 1200 35 2252 65 39.0 3 148.7 2979 | 

3136 4351 > 4144 
1 Bag Natural Cement......... bina: ei de ed vais kd alien, 3183 4103 } 
(RR RS nA et snneinSS 
* Containing air-entraining agent. : 
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bleeding or water-gain of the blend. 
Natural cement also. contributes 
elasticity or toughness to concrete as 
evidenced by increased fatigue - re- 
sistance and plastic flow properties of 
hardened blend concrete. The chemi- 
cal compounds of natural cement 
generate less heat upon hydration 
than those of portland cement. This 
is important in mass concrete. 

For many years natural cement has 
been used for sewer work because of 
its resistance to the dilute acids con- 
tained in sewage wastes. 

When natural cement is used as a 








blend, more accurate control of air- 
content in concrete is secured than 
when air-entraining portland cement 
is used. This is because the quan- 
tity of air-entraining agent is fixed in 
the air-entraining portland cement; 
whereas, when a blend of natural and 
normal portland cement is used, the 
quantity of air-entraining agent in 
the wet concrete can be controlled by 
changing, if need be, the percentage 
of natural cement used in the mix. 
Subject to accurate control, the air- 
entrainment feature of the blend 
gives extreme durability and _resis- 


Timber Bridge on Logging Road 


Advertizes Product it Transports 


Trucking heavy logs from the 
woods to tidewater, where large log 
rafts can be made up, is sometimes 
done in the Northwest on such a scale 
that it is economical to build private 
roads over which can be operated 
trucks with loads far in excess of 
those permitted by law on the state 
highways. The Ostrander Lumber 
Co. has built such a road, some 30 
mi. long, in Oregon, over which loads 
of 100,000 to 120,000 lb. are regu- 
larly being hauled. 

One of the features of this private 
road is a 600-ft. trestle overpass that 
spans Route 99-E and the Southern 


This timber trestle and overpass of novel design is used as a private road for logging operations. Right: construction details 
of one of the clear spans. The heavy guard rail is designed to prevent logs in transit from dropping over the side. 
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Pacific railroad tracks near Canby. 
Built of logs, the design and con- 
struction are such as to call immediate 
attention to the service for which it 
is used. 

The bridge, with earthfill and pile- 
bent trestle approaches, includes two 
clear spans of 50 and 60 ft., respec- 
tively. The 50-ft. span crosses the 
railroad track and the other span goes 
across the highway which is immedi- 
ately adjacent. Both spans have a 
vertical clearance of 2214 ft. Western 
red cedar and pressure creosoted 
Douglas fir were used for the con- 
struction, 
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tance to scaling in exposed s| 

Summing up, there is wei 
dence that concrete made 
blend of air-entraining natu 
ment and normal portland ce) ent js 
more durable, more plastic an 
able, shows less bleeding, j 
watertight, tougher and less br'tle, j. 
more resistant to sulphates aii cer. 
tain dilute acids, and has low 
of hydration than concrete mad» wii! 
normal portland cement alone. |t js 
no more difficult to design ixe. 
using the blend than to design 
using normal portland cement 
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Although the railing appears to be 
quite ponderous in relation ty) the 
other parts of the bridge, this was 
a purposeful provision. The guard 
rail is designed to prevent the possi. 
bility of logs in transit falling on 
the road or railway. 

Design of the bridge was based on 
preliminary sketches furnished by 
Ward Gano, of the U. S. Forest Sery- 
ice engineering staff. 

It is reported that private logging 
roads can be justified economical; 
where the timber stand is sufficient to 
supply a 30-yr. cutting operation. 
Such roads aré constructed on a 3)- 
yr. amortization basis, and are built 
considerably narrower than would be 
feasible for a state highway that 
would be expected to handle a larger 
number of vehicles. 
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Railroad Bridging in E.T.O.—Part Il 


Waldo G. Bowman 


Editor, Engineering News-Record 


i Contents in Brief—The speed with which railway supply lines could be 


opened from the ports of France to the front lines in the European theater 
of operations depended upon the skill of our Army Engineer bridge builders. 
How they handled seven of the most important jobs west of Paris was the 
theme of Part I of this article, published in the July 12 issue. This week, the 
concluding chapter is devoted to the procedures used on thirteen other 


bridges, all but three of which are east and northeast of Paris, including two . 


in Liege, Belgium. 


East oF Paris, bridges were longer 
and lower than those in the west of 
France, described in the first install- 
ment of this article, so that the re- 
construction problems there were 
different. Pile trestles could often 
be used, the debris and_ wreck- 
age of the original bridge were fre- 
quently available to build on, and 
beam spans were more often used 


than UCRB’s. Bridges that were in- 


teresting or significant for one rea- 
son or another were located at Vitry- 
le-Francois over the Marne, at Toul 
and Verdun over the Meuse and at 
Metz and Thionville over the Moselle. 

At Vitry-le-Francois our bombers 
had been lucky enough to get two 
direct hits while a German train was 
crossing. Cars and track were tossed 


in all directions, and when the smoke 
had cleared two of the three 90-ft. 
masonry spans were just a pile of 
stone in the river. Rather than at- 
tempt to remove or build through 
it the Engineers of the 347th Engineer 
General Service Regiment used the 
debris to carry wood sills upon which 
bents were set to support a stringer- 
type bridge. Two bents set close to- 
gether were braced into towers, which 
were spaced 40 ft. apart, while al- 
ternating with them were single bents, 
also 40 ft. apart. Longitudinal x- 
bracing was used between all bents 
and towers, The stringer spans, made 
of 18- and 24-in. captured German I- 
beams, were welded together and de- 
signed as continuous over a series 
of supports. 

One interesting feature of the 
Vitry-le-Francois bridge is the use 


tas i (ig 
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Fig. 13. At Vitry-le-Francois on the Marne, the Engineers set timber bents for a new bridge on the masonry debris of the 
old (left) and also used a captured prefabricated unit for one of the spans. 
fabricated unit is fastened to a timber stringer carcied between two I-beams. 
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Note (right) how each rail in this pre- 
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Fig. 14. Two-story preframed timber tower being erected for the Moselle River 


bridge at Toul. 
advantages of such a design. 


for one 40-ft. length of a completely 
prefabricated deck girder span found 
in a railroad yard. As shown in the 
accompanying illustration, each rail 
of this span is carried on a longi- 
tudinal timber sleeper supported on 
cross members between two rolled 
beams. Such an arrangement per- 
mits shallower construction than does 
that using a single girder at either 
side, and it is also more rigid when 
being lifted by a crane or cantil- 
evered into position. 

At Toul, two spans out of a bridge 
of five 139-ft. steel deck arches had 
to be replaced with steel beam con- 
struction. One opening was over land 
where foundation construction was 


Simple, rigid framing and easily handled erection pieces are 


simple, so it was divided into three 
short spans carried on two braced 
timber bents. The other span, how- 
ever, was over the river where only 
one new support was advisable to 
carry two 70-ft. beam spans. The 
type of design adopted was a pile 
base upon which a preframed timber 
tower in two separate stories was set. 
The lower story was braced by in- 
clined members, while all posts in the 
upper story are vertical. (Fig. 14) 
Framing is simplified and smaller 
assembled sections are required to be 
handled by the erecting cranes with 
this type of support. To aid in the 
construction of this pier and elimin- 
ate the need of floating equipment. 


an earth causeway was built 


since the water was only abo: |) 4 § 


deep. The Toul bridge was 
the 341st Engineer General 
Regiment. 


UCRB units erected in ploce 
The bridge at Verdun 


three of the five masonry ar: 
destroyed and replaced by th: 
UCRB’s by the 347th Engin. 
eral Service Regiment is in 
as exemplifying the erection 
spans in place rather than by |aunc} 
ing. There was enough rubble jn th 
river to provide support for the fale. 
work as well as a working plat{or 
for the erecting cranes. First. a te 
porary LST pier was set 30-ft. {roy 
the permanent pier. A 30-ft chor 
piece, made of two 15-ft. chord m¢ 
bers, bolted together on the ground 
and a 40-ft. chord piece of two 2.j 
members, were then lifted and }olte; 
together on the LST pier. Diagonal: 
and top chord members were added 
and the LST pier removed. 1\ 
spans were built thus, but for th 
third one the LST pier was dispensed 
with, and the entire 70-ft. bottoy 
chord lifted into place by two cranes 
Another operation on the Verdu 
bridge was the job of double track- 


ing, in which the new steelwork was f 


placed by outriggers made of meter 
beams installed crosswise on a flat- 
ear of the work train, which was 


operated on the existing track. The BF 


beams for the bridge were suspended 


Seen a 


= » mr ae des ; geese ‘ ' ES 
‘ i > aa, Per S na a oo OR SR St i poe. a ste “ i be) 


Fig. 15. Engineer-built crane for railroad bridge erection consists of a 95-ft. meter beam mounted on a flatcar. Show! i 
here completing a bridge over a canal at Metz, it was also used on the long Moselle River crossing at that same city. 
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Bom these outriggers in the supply 
\. | Mard after which the car was pulled 
Pibut on the bridge and the beams 
Bwered directly into place. 

At Metz, an unusually long 
Fe masonry structure, 850 ft., was de- 
Atroved by demolitions and had to be 
ntirely replaced by meter beam 
pans on LST towers. Although two 
"; the arches were still standing, 
Fiteelwork was carried across them, 
Shoo. as being a quicker method than 
ttempting a repair or removal job. 
he unusual feature of the Metz 
Pwpridge was the erection of its meter 
[eam spans by a flat-car-mounted 
Mjaunching derrick devised by the 
7347th Engineer General Service Regi- 
. and nicknamed the “Long 
om”, It consists simply of a 95-ft. 
"Imeter beam anchored to the car 
and projecting 50 ft. out in front 
Mas a derrick boom (Fig. 15). The 
‘}beam is trussed top and _ sides 
iwith wire rope strongbacks, and is 
Fcapable of supporting 12-ton loads. 
')The lifting hook at the end is sus- 
} pended from a block-and-falls whose 
> 7%%-in. hoist line leads back to a hand 
} winch on the car. In operation, the 
}“Long Tom” can pick up any beam 
Sup to 90 ft. in length, be pushed 
Fout to the end of the bridge and 
Sdeposit its load in the next span. 
} Unusual speeds in erection of beam 
) bridges, once the foundations are in, 
}have been attained with this special 
erecting rig. 
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First use of Nazi hollow steel piles 


The Thionville bridge marked the 
} introduction of hollow steel piling 
captured from the Germans into our 
) military bridging program. Actually, 
) five separate and parallel through gir- 
der structures, this bridge was very 
badly wrecked by demolitions, and 
was too heavy to be readily removed. 
It was decided to build over and 
through it, disturbing as little of the 
wreakage as possible (Fig. 16). 

The Germans had rebuilt parts of 
the bridge on several occasions, and 
had used a special type of hollow 
steel pile, quantities of which were 
still lying about. Some of the piles 
were made from two pieces of deep 
arch steel sheetpiling fastened to- 
ether in the interlocks, but others 
ad been ‘manufactured as pipe is 
made, with one welded seam, and 
sometimes with two. The piling could 
be driven through debris, and welded 
bracing could be installed easily. 
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Fig. 16. Meter-beam bridge at Thionville is founded on piers of hollow steel piling 


captured from the Germans. 


The vertical channels on the sides of the meter 


beams ere part of the yokes that hold the beams against interior timber spreaders 
used in lieu of welded or bolted steel sway bracing. 





Fig. 17. Steel arch centers originally employed by the contractor in building the 
220-ft. concrete arches of the Renory viaduct in Liege are used as load-carrying 


arches in one of the spans that bombs destroyed. The temporary construction 


is confined to one track, leaving the other half of the bridge available for perma- 


nent rebuilding in concrete. 


One of the most spectacular of 
our bridge jobs occurred when we 
captured Liege, Belgium, and had as 
an early assignment the repair of the 
double track Renory viaduci, a con- 
crete structure of ten 220-ft. arch 
spans across the Meuse River, one 
span of which, next to the end on the 
east side, our bombers had knocked 
out. To have closed the opening with 
beam spans would have required 
two temporary piers of exceptional 
height since top of the rail elevation 
was 90 ft. above the water. Means 
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of securing a clear span were, there- 
fore, sought. 

The 1053rd Port Construction and 
Repair Group, which had been given 
the job, learned that steel arch cen- 
ters, used in the construction of the 
concrete arches were still in the yard 
of the contractor, and immediately 
proposed the plan of using them as 
the load-carrying members of the new 
span. The railroad officials agreed, 
and the result is an arch that hardly 
breaks the continuity of appearance 
of the bridge (Fig. 17), and, more- 
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Fig. 18. Derricks raise one of the three-hinged arch centers that were assembled 
into a steel arch span to close a 220-ft. gap in the ten span Renory concrete arch 


viaduct at Liege, Belgium. 


over, one that was built very expedi- 
tiously despite many untoward inter- 
ruptions, in the period between Nov. 
27, 1944 and Jan. 28, 1945. 
Although similar arch centers had 
been used for the original construc- 
tion of the bridge, 1926-29, the ones 
that are now being employed were 
fabricated at the order of the Ger- 
mans and used by them to rebuild 
three of the concrete arches that the 
Belgians had destroyed when their 
country was invaded in 1940. There 
were six of the arch centers, two for 
each of the three spans, and our 
Engineers, in consultation with the 
Belgian fabricators, decided that four 


Fig. 19. Too heavy and cumbersome to be moved readily, the two wrecked plate girder spans of the He de Monsin bridge 
over the Meuse at Liege (left) were bypassed by a turnout bridge (right). 


of them would be required (two 
under each rail) to carry the single 
track railroad. Also, this plan would 
leave two of the arch centers for 
the Belgians to use in the permanent 
rebuilding of the other half of the 
arch while trains continue to use the 
“arch-center” half. 

In redesigning the arch centers to 
carry E-40 railroad loads, particular 
care had to be exercised on the de- 
tailing of the sway bracing, which 
required some 45 tons of structural 
steel in order to get a proper load 
distribution among the four arch 
centers. Each of the arch centers 
weighed about 65 tons. 


the stream. Note, in left view, how girder shoe is lifted from the pier. 
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Pictures are taken from opposite banks of 
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It was also necessary { 

a horizontal jacking devi 
crown, used originally fo: 
ing the arches, with a hinge-; 
Ail field connections wer 
Bents to support the track, \ 
carried on meter beam string 
of 12x12-in. timbers excep! 
two at each end, which he 
their height (23 and 25 fi 
made of structural steel, 12.); 
columns and angle bracing. 

The erection of the arches 
complished with the use o! 
guyed steel masts at either end, ani 
an 85-ft. guy derrick on the shore phys 
a 50-ft. A-frame on a barge. Being 
three-hinged, the centers could }» 
pinned at their ends and then the ty, 
halves raised until the crown hing 
pin could be connected (Fig. 18). Bel. 
gians supplied the heavier equipment, 

Although the job was an exacting 
and relatively large one, requiring 
2,760 ft. of 14-in. field welds, 10,00) 
bolts, 200 tons of new structural 
steel and 42,000 b. ft. of timber, it 
would not have been difficult except 
for the weather and the German. 
The steel was covered with ice on a 
good many days, it snowed fre. 
quently, and when the “Battle of the 
Bulge” neared the Meuse River, the 
Germans bombed the site. Buz 
bombs were particularly troublesome. 
the men 75 ft. above the water natur- 
ally feeling that each one was going 
to land on the bridge. 
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Bypassing wrecked part of bridge 


By blowing one pier the German: 
wrecked two spans of a five-span con- J 
tinuous plate girder bridge leading i 
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to the Ile de Monsin in the Meuse 
River at Liege, Belgium, and no 
doubt felt that they had denied us 
the use of the structure. However, 
after some further careful demolition 
of our own and the construction of 
four steel pile piers alongside the 
wreckage, a turnout track was built, 
which permits trains to use the exist- 
ing three plate girder spans and then 
bypass the damaged part of the 
bridge. 

The demolitions were necessary to 
cut the wreckage loose from that part 
of the structure which it was hoped 
could be used, and they had to be 
carefully done for, as shown in Fig. 
19, the shoe on the third pier was 
lifted up in the air as the bridge 
twisted in falling, and had to be low- 
ered to its bearing as well as pulled 
shoreward 61% in. This shoe was first 
manipulated up and down slightly 
with 100-ton jacks to see what would 
happen. When the Engineers of the 
332nd G. S. regiment were satisfied 
that the span was not permanently 
twisted, the shoe was blocked up, 
the: girders cut at about midspan, 
and the shoe lowered to bearing by 
jacks. An intermediate operation 
after the girder was cut was to pull 
the intact part of the bridge shore- 
ward with lines from a tractor winch 
until the shoe was centered over the 
pier. 

A steel H-pile pier was then driven 
to support the cantilever ends of the 
original girders, followed by other 
piers set to accommodate four meter 
beam spans of 72 ft. each. The turn- 
out was put on an 8-deg. curve which 
gave ample clearance of the old wreck- 
age. 


Installing makeshift trusses 


Two bridges on which we furnished 
the initiative and some of the equip- 
ment and materials, but which con- 
tractors for the French railways built, 
illustrate how available trusses, of 
whatever length or type, can be used 
to bridge openings in an emergency. 
Both structures are at the northwest 
outskirts of Paris on the line to Sois- 
sons, 

The Maisons Laffitte bridge, a 
double track structure consisting of 
ten 105-ft. concrete arches, had one 
of its spans blown out. More ex- 
actly, the half of the arch under one 
track was out, Across this opening 
the Germans had erected a steel truss 


span, which they had lated demolished 
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Fig. 20. Steel repair span being rolled out on intact half of masonry arch of 
Maisons Lafitte bridge preparatory to jacking it sideways and lowering it to 
position thus returning the bridge to its double-track condition. An old truss, which 


the Germans had used, lies in the Seine. 


by dumping in the river. It was too 
badly damaged to be salvaged so the 
French made up a new span from 
three second-hand, double-truss sec- 
tions as illustrated in Fig. 20. 


Erection methods employed 


The span was assembled on dollies 
on the existing track, pushed out 
opposite the opening and jacked side- 
ways onto cribbing set on bridge 
seats cast into the piers. The crib- 
bing was removed, as the span was 
lowered by jacks, and the bridge was 
double track again. The 341st En- 
gineer General Service Regiment 
assisted the French on this work. 

The second bridge in which a 
makeshift truss figured was at Chap- 
onval, where the 95th Engineer Gen- 
eral Service Regiment cooperated 
with the French in the repair. Here, 
three 88-ft. spans were out, one of 
which was put back by raising one 
end from the water, while the other 
two spans had to be replaced. There 
were no 88-ft. trusses available, but 
the French were able to locate one 
of 100 ft. and another of 78 ft. 
which, coupled together, could span 
the two openings. 

The erection procedure decided 
upon involved splicing the spans to- 
gether and launching the whole with 
the aid of an improvised nose. The 
splice consisted of a shelf attached to 
the underside of the shorter truss 
1945 
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upon which the longer truss rested. 
(Fig. 21). As much of a tie as pos- 
sible was developed between the webs 
and the top chords of the trusses at 
this splice by bolted angle connec- 
tions, but the trusses had not been 
designed for cantilever erection, and 
a failure was barely averted. To make 
up for this basic weakness of the 
trusses a tower or traveling bent. was 
erected under the splice resting on a 
track 65 ft. long laid. on the top 
chords of a wrecked span in the 
water. The illustration, Fig. 21, shows 
this track being laid preparatory to 
tower erection, This tower sup- 
ported the truss splice until it reached 
its final position just short of the 
middle pier. There were a good 
many anxious moments, and the 
splice had to be reinforced several 
times when it showed signs of dis- 
tress, but the spans were finally suc- 
cessfully launched. 


Using a German launching derrick 


Another railroad bridge in the 
Paris area (at Neuilly-sur-Marne) 
whose reconstruction was more truly 
a job of the French railways than of 
the American Army Engineers in- 
volved the use of a flat-car-mounted 
beam-launching derrick captured 
from the Germans. On the same 
order as the “Long Tom” developed 
by the 347th Engineer General Serv- 
ice Regiment and referred to earlier, 
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Fig. 21. Second-hand trusses, made continuous by the unusual “shelf” joint near the left end, being launched across two 


spans of Chaponval bridge over the Seine. 


Note improvised launching nose at right end. Preparations are underway 


to erect a movable falsework tower on the wreckage in the river to help support the joint until it reaches its final position 


just short of the center pier, 


the German outfit is a much more 
finished and elaborate mechanism. 
Instead of a boom of a single beam, 
for example, its boom consists of 
two beams set far enough apart to 
support the rails of a trolley car 
that carries the lifting hook (Fig. 
22). The ends of the beams are sup- 


ported by hogback or king post truss 
framing, the back ends being tied 
down to the car while the front end 
extends 45 ft. beyond the car so 
that a 90-ft. beam or girder can be 
handled. 

The big advantage of this machine 
over the “Long Tom” is that the 


> ge 





Fig. 22. Captured German launching rig being used to set a 90-ft. plate girder 


in the Neuilly-sur-Marne bridge. 
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beam to be launched can be carried 
out to the point of use on the flat 
car instead of hanging from the hook: 
also more than one beam can be 
carried. Once at the site, the trolley 
car can pick up the beam and carry 
it forward to the end of the boom. 
Another advantage is that the trolley 
car can be traversed or moved side- 
ways to deposit the beam in an) 
desired position; the “Long Tom” 
can only set the beam on the center- 
line of the track after which it must 
be jacked over to its final location. 

On the Neuilly-sur-Marne bridge, a 
high viaduct of 90-ft. meter beam and 
plate girder spans built to replace 
a concrete arch bridge, the time re- 
quired to install each beam or girder 
was not over 30 min. As a matter of 
fact, the whole superstructure was 
completed in 48 hr. after the tall 
and elaborate timber frame _ piers 
were ready, 


Replacing tall viaduct spans 


Various methods have been used 
to replace tall viaduct spans one of 
which is illustrated by the structure 
over a valley at Darnetal near Rouen 
where about half of the brick arclies 
had been destroyed (Fig. 23), Since 
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the only bridge materials available 
were some 24-in. beams for the string- 
ers. timber had to be used for the 
two-bent towers required, giving rise 
to a considerable timber framing op- 
eration since there were 9 towers 40 
ft. high, plus extensive raker braces 
of timber to give stability to the ex- 
isting stone arches. 

Two openings separated by two 
standing brick arches had to be 
bridged. One required five and the 
other six spans of 30- to 35-ft. length. 
Three of the 24-in. beams were bolted 
together to form the girder under 
each rail, and these were set on 
I-beam grillages atop the 40-ft. high 
towers, each made of eight squared 
12x12-in, timber posts; this was the 
maximum length of timber available 
without splicing. Foundations con- 
sisted of piers 9x26 ft. in plan di- 
mensions, excavated 10 ft. deep, back- 


filled with 8 ft. of rubble and topped 
with a 2-ft. concrete slab. This sub- 
stantial amount of work was com- 
pleted in 27 days by colored troops 
of the 392nd Engineer General Serv- 
ice Regiment, a record the more re- 
markable for the fact that 10 days 
were required to clear the site of de- 


bris since large blasting charges 
could not be used because of the 


proximity of the buildings of the 
town. Also all of the materials, and 
even the two crawler cranes with 60-ft. 
booms used for erection, had to be 
assembled from all points of the 
compass after the order to proceed 
was received. 

As the job progressed, the men, 
with little previous experience in this 
type of work, became expert timber 
fabricators. Usual accomplishment 


was a tower a day. Some of the 
towers were erected in one piece, but 


this tended to wrack them, the 
practice was abandoned in favor of 
erecting the two bents of each tower 
separately and adding the bracing in 
the air. This was also the method 
used to install the raker braces in- 
clined against the faces of the existing 
arches. 

A second high viaduct repair job 
occurred on the Grand Viaduc de 
Kerhuon east of Brest four 
arches and two piers at the west end 
had to be replaced. The original struc- 
ture consisted of eleven 46-ft. span 
stone arches 105 ft. high to the 
springing line, and was thus of major 
proportions. Obviously too high for 
a timber substructure, it was decided 
to build two new concrete piers on 
the old foundations, and the 373rd 
Engineer General Service Regiment 
started these and had them up about 
40 ft. by the time Brest surrendered. 


so 


where 





Fig. 23. Timber towers and I-beam spans replace the brick masonry debris of the Darnetal viaduct near Rowen. It required 
10 days to remove the debris and 17 to build the bridge, which includes six other spans in addition to those pictured above. 
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Fig. 24. Repair of Kerhuon viaduct near Brest required tall concrete piers and a 
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special timber bracing system for the 


standing part of the old structure (left); the steel scaffolding was later removed. Right view shows meter beams rest- 
ing on other carrying beams, which will be embedded in the stone masonry when the arches are rebuilt while the bridge 


continues to carry traffic. 


The Americans were then pulled out, 
and the French finished the job. 
The piers (after the French took 
over) were poured from a temporary 
construction bridge built out from 
the abutment on steel rod scaffolding, 
such as is shown in one of the ac- 
companying illustrations. They re- 


quired a total of 740 cu. yd. of con- 
crete. 

Perhaps the most interesting detail 
of the job is the fact that the two 
meter beams under each rail are 
themselves set on 20-in. deep longi- 
tudinal girders in order to raise them 
enough that the masonry arches can 
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Fig. 25. Converting a UCRB span of the bridge at Le Manoir over the Seine above 
Rouen into a lift span by utilizing the standard erection gantries as the hoist 


towers. 
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Wreckage of the original bridge is in the background. 
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be reconstructed beneath them: the 
supporting girders will, of course, be 
imbedded in the new construction. 
Another special feature of the job is 
the method used to counter the thrust 
of the standing part of the structure; 
a horizontal timber joist carries it to 
the free-standing masonry pier. and 
then an inclined strut on the other 
side of this transfers it into the 
ground at the new concrete pier foot: 
ing. 
Raising UCRB spans 


An unusually extensive job of re: 
building a military bridge over the 
Seine River was carried out by th 
British Royal Engineers at Le Manoir 
just upstream from Rouen in which 
the entire structure of six 75-ft. UCRB 
deck spans and two 40-ft. beam spans 
on LST trestling was raised 4 {t. to 
give more floodway. In addition. one 
of the deck type UCRB’s was firs! 
converted to a through type and then 
to a lift span. Finally, two of the 
75-ft. UCRB’s were converted into 4 
three span (55-55-40 ft.) continuous 
unit by the construction of two new 
pile piers to take the place o! 4 
camel’s-foot piers that had been in- 
stalled originally. 
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The necessity for this large amount 
of work arose from the fact that the 
bridge had been built in a great 
hurry to meet military operational re- 
quirements, had nearly been lost in 
the November floods, and was a key 
structure in the British supply lines 
just as the Juvissy bridge had been 
‘n ours. The floods had washed over 
the deck, and the bridge had only 
heen saved by loading it down with 
cars of coal. Also one of the camel’s- 
toot piers settled as the bottom 
around it slid into a bomb crater. 
In spite of this the bridge was kept 
in service, although at one time the 
track dipped 2 ft. over the bad pier. 

The first operation was to raise the 
entire bridge 4 ft. by hydraulic jacks 
and install cribbing on top of the 


| LST piers. Next, the center span was 
' raised an additional 4.2 ft., also by 


jacking, being converted to a through- 


_ type span in the process. This gave 
* 8.2 ft. clearance under this channel 
span, and then an additional 10 ft. 
_ was obtained by installing gantry 


frames of LST members over the 
piers and making a lift span out of 
it. Chain hoists were used initially, 
later to be replaced by electric hoists 
for operating the span. 

The new pier construction required 
for converting the existing simple 
spans to a continuous unit was more 
exacting than the raising operation 
because pile driving had to be car- 
ried on in constricted quarters. Those 
piles on the alignment of the struc- 
ture were driven through the deck by 


wes tf 


7 Chee 
‘ nd ee 
es 


a ‘ 4 © 





4 


n 


ANAVER SS NI, 
we 


od 


we rn 


Fig. 26. When the pier supporting two simple spans of the bridge at Le Manoir 
seftied badly they were changed into a three-span continuous unit by the con- 


struction of two new piers. 


Locomotive crane drives piles for one pier, while a 


driver on a pontoon float works on the other one. 


a hammer on the hanging leads of a 
locomotive crane, while the others 
were put down by a hammer in skid- 
type leads mounted on a barge of 
Seabee pontoons, Square timber piles 
equipped with a steel driving shoe 
and a circular steel driving head were 
used, as is common British practice. 
Such piles are claimed to involve less 
wastage than rough pole piles since 
the cutoff parts can be used for block- 


ing, and in addition bracing can be 
framed into square piles more easily 
than into round ones. 

The Le Manoir bridge is now a 
substantial structure at a high enough 
level to clear all floods, and with a 
lift span that can pass any river 
vessel. It is one of the outstanding 
examples of the use of the British 
military bridging materials in the 
European Theater, 


Overseas Equipment Salvaged at Rapid Rate 


The Corps of Engineers is _pre- 


: pared to take care of the repair of 


battleworn equipment returned from 


. Europe at the rate of 5,000 pieces per 
' month, 


in addition to the normal 


/ maintenance of equipment in_ this 
S country, 


Col. E. R. Needles. chief 


| of the redistribution and salvage divi- 


| sion, Office of Chief of Engineers, 


reveals, During 1943-1944. approxi- 


| mately 85,000 pieces of equipment 


ent through the shops, while 55,000 
are expected in 1945. The rebuilding 
program has varied from 2,000 pieces 
undergoing major repairs at one 
time, to as high as 8,000 pieces. 
On April 15, 1945, 2,120 pieces were 
listed 48 under repair, with 819 be- 
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ing shipped into depots and 685 
shipped out during the month. The 
average value of the units was $2,000. 

The repair work of the Corps of 
Engineers varies from the delicate 
adjustment of surveying equipment at 
the engineer section of the ASF De- 
pot at Columbus, Ohio, to the over- 
hauling of large cranes and tractors 
at numerous shops over the country. 

In addition to material received 
from overseas, all equipment used in 
the United States is sent to the shops 
for reconditioning after each major 
job. No heavy equipment is redis- 
tributed or reissued after use without 
receiving a thorough overhauling. 

Both the commercial and govern- 
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ment shops are using many newly 
developed devices to speed repairs. 
Among them are a treadmill-testing 
unit; a special track pin 
which punches out bushings; and a 
metallizing process which | preserves 


press. 


critical materials by spraying worn 
parts with molten metal to build them 
up to oversize, thus permitting them 
to be cut to the proper dimensions. 

While great quantities of equip- 
ment restored to 
through the repair program, Colonel 
Needles stated that, nevertheless. it 
remains the policy of the Corps of 
Engineers to send only new equip- 


are being use 


ment, or equipment in excellent con- 
dition, to Engineer combat areas. 
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Surfacing a Runway With Volcanic Sand 
On a Pacific Island 


Contents in Brief—Speedy construction of an extension to an airplane 
runway on a Pacific island was preliminary to experiments with combina- 
tions of Marston mat, oil and water in an endeavor to prevent dust and 
raveling on a paved surface made with volcanic sand, 


“JUNGLE to landing strip in 10 days” 
is no exaggeration in the case of a job 
done by Seabees on a Pacific island 
when pressure from the nearby Nips 
made it necessary to speedily extend 
an existing runway. The clearing and 
grading job involved unusual features 
even for tropical jungles and deserves 
to be mentioned briefly. Of even more 
interest, however, are the experiments 
and the strenuous endeavor directed 
toward finding some practical way to 
prevent dusting and to make a satis- 
factory airport surfacing with the 
volcanic sand which had to be used 
in the absence of any other material. 


A 2,000-f+. runway in 10 days 


Orders for the addition, in the ab- 
solute minimum of time, of another 
1,000 ft. to the length of the airstrip 
found a well equipped group of Sea- 
bees ready for just such an emer- 
gency. They finished the job in 10 
days, completing not a 1,000-ft. exten- 
sion but an additional length of 2,000 
ft. They had found that by making 
the borrow pit on the line of the strip 
beyond the designated end, the re- 
moval of the needed material would 
leave the borrow area available for 
doubling the specified length. This 
discovery by the construction crews 
implies no reflection on the original 
survey, the officer in charge pointed 
out, because the jungle on this vol- 
canic island is so thick that the only 
way to get a survey through is to drive 
a bulldozer into it, using a compass 
for recording the route traveled. 
When the grading job was done meas- 
urements showed that some 80,000 
cu.yd. had been moved in 10 days 
and that at times as much as 9,600 
cu.yd. was handled in 12 hr. 

The Seabees moved in with eleven 
carrying scrapers (6- to 8-cu.yd. ca- 
pacity) and twelve to fourteen 24-cu. 
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yd. dump trucks, served by 14- and 
2-cu.yd. shovels. The normal work- 
ing program was three 6-hr. shifts. 
This made possible special attention 
to maintaining equipment. All the 
available equipment was_ used; there 
were no spares that could be laid up 
for repairs. Every precaution was 
taken, therefore, to keep every unit 
working. Greasing was done twice a 
day. If any unit developed a weak- 
ness or a part became loose the ma- 
chine was taken immediately to the 
shop and was given the necessary at- 
tention at once even if the result 
slowed up the work. The repair shop 
was expected to do “almost anything” 
and make the finished job amply 
strong. For example, when a channel 
iron in a chassis frame was welded, 
strengthening plates were put on in- 
side and out. When a 1}-in. dia. shaft 
in a diesel motor was broken it was 
welded together by turning each of 
the broken ends to a cone, setting the 
two pieces in a lathe and making 
welds on a 90-deg. spacing to avoid 
shrinkage. 

Standard equipment for a single 
battalion would have been insufficient 
for this job. Successful handling of 
the work is cited as an example of the 
advantage in the regimental control 
system used in the Seabees which is 
far different from merely superim- 
posing a regimental staff on the regu- 
lar battalion organization. The Sea- 
bee plan puts the facilities of the en- 
tire regiment under a single head. 
On this job a regimental command 
could muster and assign equipment 
held by any part of the regiment— 
nothing could be diverted to rela- 
tively unimportant work or to just 
keeping a detachment busy. There 
was only one master priority list and 
this made possible the assembly of 
equipment that was used so effectively 
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to finish the work in recoré time. 


Volcanic activity on this island jy 
some prehistoric age had covered the 
entire area with a blanketing layo, 
of very light material, almost blac 
in color, gritty and impregnated with 
ashes, commonly called volcanic sand, 
It drains with unbelievable speed, 


For example, if clammed up out of 
a swamp and piled along a proposed 
roadway route, it will drain off and 
be immediately serviceable as a road. 
way as soon as the fill is brought 
above water level. 

If adequate drainage ditches ar 


provided the tropical downpour on 3 
well-rolled road will do little harm 
because the rate of percolation is s 


rapid. Very soon after a heavy rain 
the surface will be entirely dry and 
dusting begins almost at once. |t 
works well when wet. In fact. to 
blade a roadway when it is dry is to 
damage the surface and to leave it 
dusty to the choking point. 

The instability qualities are a dis. 
advantage. With any 
stream flow it becomes a very unsatis 
factory material because it will erode 
on even vary flat slopes. Drainage 
ditches continually tend to fill and 
require constant attention because of 
deposition. 


velocity of 


The runway surface problem 


As the result of experience wit! 
voleanic sand in road construction. 
when the first runway was surfaced 
Marston mat was laid in an endeavor 
to prevent excessive dusting and rave! 
ing. This was not a satisfactory soli: 
tion because the operation of plane 
at all times, other than during actual 
rainstorms, brought dust up through 
the holes in the steel. 
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In surfacing the extension, there 7 
fore, although the Marston mat wa F7 
used in lieu of any better plan, ev 
deavor was made to decrease the ev F 


cessive dusting that had occurred 0 


the original job. A 2-in. layer of em 


sand was put on top of the mat andy 


instead of working it down through}? 


the holes with hand brooms, as ha‘ 
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“* been done before, a road grader with 


7 blade reversed was run over the*mat 


7 to insure a uniform depth of distri- 
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) bution of the overlying material. 
) Then this layer of volcanic sand was 
washed down through the holes in 
the mat and into the subgrade with 
an extremely heavy flushing. This 
work. amounting to a flooding, was 


iia 


done with sprinklers working on a 


24-hr. schedule until they had been 


| over the entire area twice. This gave 


J the subgrade a much better “fit” 
under the mat than before. 


Emulsified asphalt used 


Even though this decreased the 
tendency of the steel plates to rattle 
and “pump,” there was still enough 
movement to draw dust from under 
the steel itself as well as up through 
the holes. In dry weather the dust on 
the airstrip extension was so bad that 
some further treatment was required. 

This time it was decided to try 
emulsified asphalt. There was avail- 


able a stock of 500 bbl. of asphalt 


| emulsion consisting of 40 percent 
» water. Before application this emul- 
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> sion was further diluted by the addi- 
tion of five parts of water to one of 
emulsion. It was believed that re- 
peated applications of this dilute mix 
would be better than a more concen- 
trated treatment. In preparation for 
the oil the mat was swept by hand, 
to remove the dust, after which the 
emulsion was applied as soon as pos- 
sible. The sweeping was done between 
8 p.m. and 2 a.m. and daily applica- 
tions of emulsion was made early 
in the morning before the rain that 
usually came each day. 


Treatments were only palliative 


Experiments carried out in connec- 
tion with this work varied the dilu- 
tion, the number of applications and 
any other elements in the treatment 
that gave any hope of better results. 
On small test sections as much as 4 
gal. per sq.yd. was put on to experi- 
ment with excessively heavy dosage. 

In the end it appeared that at best 
these treatments were only palliative. 
Where the oil was sufficient in quan- 
tity to make a crust, little circular 
cakes formed in the holes and the 
Vibration of passing planes, followed 
by the slip stream from the pro- 
peller, often removed these cakes bod- 


ily from the holes exposing the un-. 


treated material beneath as a fresh 
source of dust. 
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From one viewpoint, the attempt 
to use asphalt emulsion seemed futile 
and there was advantage in not try- 
ing to seal the surface but to let the 
water go down through it, controlling 
the water table by ditches on the side 
and supplementing the frequent rains 
by a nearly 
program, 


continuous sprinkling 
In voleanic sand there is 
such a thing as lowering the water 
table ‘beyond the advantageous level. 

One objection to a heavy sprinkling 
program was that sprinkler trucks 
working on the runway constituted a 
menace. Despite sirens to warn them 
off when planes were to land or take 
off, considerable risk was involved 
both to the planes and to sprinkler 
outfits, A substitute plan that met 


with favor was the laying of water 
pipe on either side of the strip with 
taps at convenient intervals for 300- 
ft. hoses to be operated by workmen 
on foot. The men could get out of 
the way quicker than was feasible 


with the more cumbersome motor 
trucks. 
Personnel participating in the 


speedy construction of the airstrip 
extension included the following: 
C. T. Wende, Seattle, Wash., officer 
in charge; Lieut. J. Y. Barnes, Clear 
Lake, lowa, in charge of grading. 
Other officers in positions of impor- 
tance were Lieut. S. E. Hoffman, St. 
Louis, Mo., and Ensigns M. Davanish, 
Detroit, Mich., and E. A. Danville, 
Mt. Vernon, Ohio, 


Chlorine Contact Period in Outfalls 
Determined with the Aid of Dye 


A simple dye test for determining 
the period of chlorine contact af- 
forded by sewage plant outfalls is em- 
ployed by the Interstate (New York, 
New Jersey and Connecticut) Sanita- 
tion Commission in making field in- 
vestigations. The procedure followed 
is to place a small quantity of a 
fluorescein dye at the point of 
chlorine application and note the time 
required for the color to appear in the 
receiving waters in the vicinity of the 
outfall pipe. 

The dye used is uranine yellow, the 
same material employed by the Army 
and Navy in outfitting life-rafts used 
by fliers when they are forced down 
at sea. When the dye is added to wa- 
ter it disperses in a large circle that 
persits for a considerable period of 
time and is clearly visible on the 
water’s surface. 


Reason for tests 


At some sewage disposal plants, 
states Seth G. Hess, director and chief 
engineer of the commission, in a re- 
cent report, the outfall pipe is of con- 
siderable length and it is desirable to 
know how long the sewage remains in 
contact with the chlorine. 

“The importance of the contact 
time,” continues Mr. Hess, “is that the 
effect of the chlorine on all of the 
bacteria is not instantaneous and it 
has been determined that its effect is 
1945 
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cumulative up to approximately 20 
minutes. Since it is not practical to 
obtain a sample of the sewage from 
the end of the outfall pipe which is 
underwater, it has been the commis- 
sion’s practice to take the sewage 
samples from the last available point 
on shore, and to hold that sample for 
the necessary time as determined by 
these tests, before using the sample 
for inoculating the lactose broth 
media.” 

“By this precedure we approximate 
the conditions which exist at the end 
of the outfall” conciuded Mr. Hess, 
“and determine in the best possible 
manner the number of coliform or- 
ganisms present in the sewage as it is 
discharged into the waters.” 


Special dye available 


Uranine yellow, the fluorescein dye 
that has been found by the commis- 
sion to be the best for these tests, is 
said to be obtainable from most chem- 
ical supply houses. 

The dosage of the dye is based on 
volume of flow and anticipated deten- 
tion time. When the detention period 
is less than 30 minutes, one ounce of 
dye is added to sewage flows not ex- 
ceeding one million gallons; for flows 
of one to 4 m.g. the dye dosage is 2 oz. 
If the detention period is greater than 
30 minutes, the above dosages are 


doubled. 
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Fig. 1. A clam-shell dredge takes out top cut to make a channel for a hydraulic dredge that deepens the cut to solid ground, 


Dredges Build a Swamp Road 


Contents in Brief — After several unsatisfactory attempts to construct a 
highway across a swamp where an average of 30 ft. of root growth and 
muck covers the first layer of stable material, engineers of the North Caro- 
lina State Highway Department have developed a satisfactory construction 
procedure. It consists of removing the root mat and-enough of the unstable 
soil with a clamshell dredge to obtain flotation for a suction dredge, which 
excavates the remaining muck. A second suction dredge pumping sand 
from borrowpits makes the backfill soon after excavation is completed. The 
fill will be surfaced with a flexible pavement, which will adjust itself to 
small settlement and is easily restored to true profile. 


AN EXCEPTIONAL APPLICATION of hy- 
draulic dredging in constructing high- 
way grade is solving a difficult prob- 
lem of roadbuilding in northeastern 
North Carolina. The new work is 
planned to end a twenty years’ strug- 
gle by the state highway department 
to provide a stable road over a tidal 
marsh, which is just east of Elizabeth 
City. 

In the new work, a_ clamshell 
dredge followed by a hydraulic dredge 
excavates a trench from 10 to 30 ft. 
deep and from 50 to 70 ft. wide 
through the swamp muck to solid 
ground, and a_ second hydraulic 
dredge pumping from distances up to 
a mile fills the trench with sand close 
behind the excavation. The sand fill, 
built up to 5 ft. above swamp level, 
will be finally surfaced with an as- 
phalt pavement that will adjust itself 
to minor grade subsidences and can 
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readily be built up to restore true 
grade. 

The importance of the road has 
led to a checkered history of the 
swamp section being rebuilt. The road 
is a main state and United States 
trunk line from Elizabeth City to the 
city and port of Norfolk, Va. It is the 
only main highway of access and eg- 
ress for three northeastern counties 
set apart by the Pasquotank River 
and Albemarle Sound. The road was 
taken into the state system in 1921; 
it was previously a toll road. 


Design of original road 


As then taken over, the swamp sec- 
tion being considered was corduroy 
resting on the marsh root mat and 
covered with earth. It had a 16-ft. 
roadway which was impassible most 
of the time and could bear only light 
traffic at any time. Reconstruction was 
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undertaken in 1922. It consisted of a 
bedding layer of earth on the old road. 
bed, on this another corduroy cours, 
a layer of earth and finally a 1o-f. 
reinforced concrete pavement. It was 
expected that the new structure would 
float and hold its grade on the swamp 
top, but it did not. By the time recon. 
struction was finished most of the sur. 
face was an inch or so under water 
due to settlement. Settlement pro: 
gressed until by 1924 any consider. 
able wind tide made the road impas- 
able except for perhaps a quarter 
of a mile at the east end and this was 
covered with water much of the time. 


Second trial a failure 


A reconstruction program was 
started in 1924. The first plan was to 
build up the lowest sections with 
slag fill over the concrete slab. 1o 
hold the slag in place curbs or bulk 
heads were built by nailing planks to 
piles driven along both edges of the 
old concrete pavement. About half 
mile of this construction was com 
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pleted when settlement indicated that 
it would provide only temporary 1 F 


lief and the work was stopped. ¥ i. 


cidentally, in driving the rows °F 


piles it was had in mind that ult F 
mately they could be used to carry 2 F 


concrete slab. 


Instead of a concrete slab, a lov: j 
level timber causeway was built. The 
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Fig. 2. New location smooths out alinement and maintains the old road in service during the work of replacement. 


piles were capped with 16 x 14 in. 
timbers lying across the old road and 
carrying a plank roadway 17 ft. wide. 
Construction was begun in 1926 and 
carried on intermittently until 1931 
when about two miles of causeway 
had been completed as indicated by 
Fig. 2. Designed for a 15-ton truck, 
the timber structure gave excellent 
service for a number of years but 
with increasingly heavier and faster 
trafic upkeep became costly. Conse- 
quently, an entirely new road was de- 
cided on. 


Previous construction experience 
showed the need of careful site and 
ground condition studies for the new 
road. The location, as shown by Fig. 
2, is east from the Pasquotank River 
bridge at Elizabeth City, the full 
length of Machelhe Island, to and 
across a tidal swamp peninsula for 24 
miles. The natural ground surface is 
only a foot or so above mean water 
level and is frequently flooded. Sound- 
ings along the route indicated a typi- 
cal soil profile of 4 to 8 ft. of root mat 
over 15 to 30 ft. of swamp muck on 


1 to 10 ft. of blue clay overlying a 
firm sand. 

With these soil conditions, any cer- 
tainty of securing a permanent road 
grade involved removal of the swamp 
muck to the solid clay and then re- 
placing it with stable borrow mate- 
rial. The line was located with re- 
gard to reducing cut and fill, but does 
not depart far from the old road ex- 
cept for a short distance on Machelhe 
Island. Surveys disclosed sand for 
fill at two places within economical 
pumping distances. 


Fig. 3. Sand-filled dredge cut across tidal marsh replaces timber causeway, the last of several unsuccessful attempts to 
span permanently a deep muck bed east of Elizabeth City, N. C. 
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Fig. 4. A hydraulic dredge pumps sand into dredged cut to make the. solid fill 
that is to carry the new road. The dredge, operating round the clock, is able to 
pump 5,000 cu.yd. daily through a mile of pipeline. 


The road structure decided on was 
a sand fill 40 ft. wide on top, with a 
22-ft. flexible asphalt pavement and 
two 5-ft. shoulders, placed in a trench 
excavated through the swamp soil to 
solid sand. The designed widths of 
trench were: 50 ft. for cuts up to 15 
ft. deep; 60 ft. for cuts 16 to 25 ft. 
deep, and 70 ft. for cuts 25 ft. or more 
in depth. Pay excavation was limited 
to the trench dimensions specified. 


Dredged cut and fill 


With requirements as described, 
dredge construction was the obvious 
plan. Because it was readily available, 
the contractor is using a floating rig 
(Fig. 1) equipped with a 100-ft. 
boom and handling a 2}-cu.yd. clam- 
shell bucket to do the preliminary ex- 


cavation. This unit, which is a re- 
built dipper dredge powered by 100- 
hp. diesel-electric engine, removes 
about the top 10 ft. of the material 
to be excavated. A 16-in. suction 
dredge equipped with a 300-hp. diesel 
engine as the main power unit follows 
the clamshell machine and completes 
the excavation. 

Early in the work this dredge fre- 
quently completed the excavation for 
a given section some days before the 
sand backfill was added. However, on 
one portion of the project where the 
excavation was some distance ahead 
of the backfilling, an extremely severe 
wind condition resulted in the tide 
falling 6 ft. in 34 hr., which resulted 
in an equal drop of the water in the 
excavated trench. The result was such 


extensive sluffing along the « 
the trench that 60,000 to 70. 
yd. of extra excavation was ne 
This experience resulted in a | 
to completing the excavation 
short distance ahead of bac! 
Before the project is comp 
total of 600,000 cu. yd. of ex: 
will have been required for | 
A 16-in. suction dredge (I 
discharging through a line frec vent! 
a mile long, is delivering th 
used as fill material. This dredye 
a 600-hp. diesel engine as the mai 
power unit; a 150-hp. diesel moti: 
driving the cutter head, and a 
150-hp. motor driving the pum)s an 
other auxiliary equipment. Operated ' 


by a 7-man crew, the dredge is key FO 


t 
in service 24 hr. per day seven day. 


a week. With such a schedule as much 
as 185,000 cu. yd. of material has 
been placed in one month. 

The part of the delivery pipeline ex. 
tending over the water consists of 4\. 
ft. sections each supported on two pon 
toons 4 ft. in diameter and 12 ft. long. 
the sections being joined with flex 
ible rubber sleeves. On land, a light. 
weight pipe with bell and spigot joints 
is used. The 16-ft. sections of this 
pipe can be moved forward by hand 
as the work progresses, the two sec 
tions of pipe at a given joint being 
held in place by two heavy ties of 
twisted wire, 


Control of fill 


To spread the discharge over a 
large area and thus retain the mavi- 
mum amount of the transported load 


Fig. 5. End of pipe line on trestle has spoon end and shutters to spread the discharge and hasten settlement of the solids. 
Steel baffles also help to confine the flow and speed sedimentation. 
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the lower side, from which material 


"js obtained to build up the top section 
| of the fill. As a further aid to keep the 
delivered water on 
enough to permit the suspended load 


3 on the fill, the discharge end of the 
4 pipeline is equipped with a special 


q “spoon”. Also, several sections near 


7 the end are supported a few feet above 


‘the previously placed fill and are 
; pped with bleed holes, placed on 


the fill long 
eto be deposited, sheet metal forms or 
panels about 2 ft. high and 10 ft. 
» long are used. Easily handled by two 
© workmen, a number of these are 
| forced into the previously placed ma- 
‘terial, end to end, to form a nearly 
' continuous barrier. 

| Despite these several precautions, 


the contractor will probably need to 
| deliver 25 percent more sand than the 


; theoretical total of 900,000 cu. yd. 
. Constructed in four sections 


To keep pipeline lengths to a mini- 


' mum and to cause the minimum in- 
" convenience to traffic using the pres- 
' ent road, the construction is being 
> carried out in four sections. A tempo- 


rary timber bridge has been con- 
structed over the east end of the first 
- fill section and a similar bridge cross- 
‘ing at the west end of the project 
‘where it ties in with the existing 


| drawbridge. 


Traffic will not be placed on these 


| temporary bridges, however, until it 


| is necessary to remove the old cause- 


» way at these points to make way for 
' the new construction. At the east end 
| of the project where the new fill is im- 


' mediately adjacent to the old road, the 
_ existing pavement has been kept in 
> service by use of a bulkhead alongside 


» the old road and by special care in de- 
f positing the sand backfill. 


» Since it is not practicable to extend 
) the fill all the way to the end of the 

bridge over the river, this connection 
) will be made by constructing a con- 
) crete causeway 210 ft. long. Bids on 


) this work under a separate contract 


) were received recently, and the struc- 
) ture is expected to be completed at 


> about the same time as the grading 
> work. 


Who is doing the work 
Good progress is being made and 


} the grading of the road is expected 
to be completed on schedule about 
) Sept. 1. The work is being done with- 
) out federal aid by the North Caro- 
7 lina State Highway and Public Works 
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Fig. 6. Part of the dredged material is delivered to the fill through bleed holes in 
the bottom of the discharge line from the dredges (upper picture). At its outer 
end, the line is equipped with a spoon to spread the flow over a wide area. 


Commission, for which W. V. Baise 
is chief engineer, and J. C. Gardner, 
division engineer. W. S. Winslow, hy- 
drographic engineer, made the general 
layout for the project and is giving 
general supervision to the construc- 
tion. W. J. Overman is resident engi- 
neer on the project. 


The contract for the grading work, 
which is expected to cost about $330.- 
000, is held by the R. C. Huffman 
Construction Corp., Norfolk, Va. with 
W. J. Raye acting as general superin- 
tendent. The flexible pavement will 
be constructed at a later date under 
an additional contract. 


Sludge Gas Used for Power and Heating 


Indicative of the economies that 
can be effected by using sludge gas 
as a source of power in sewage treat- 
ment works is the experience of the 
Gary, Indiana, Sanitary District dur- 
ing four years of operation as shown 
in its annual report for 1944. For the 
four years, 1941 to 1944 inclusive, 
the total value of sludge gas utilized 
for power and heating was $87,021, 
or an average of $21,754 per year, 
equivalent to 14 c. on the Gary tax 
rate. 

The quantity of sludge gas pro- 
duced during 1944 was the second 
highest total in the four years, and 
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with drought conditions making sew- 
age flow more uniform during the 
last seven months of the year it was 
possible to use a minimum of standby 
electric power. Value of the gas used 
for power and heating was $22,661, 
the highest yearly total to date, while 
the $11,757 electric power bill for 
the same period was the lowest for 
any year to date. 

In terms of dollars. says the re- 
port, the sludge gas use satisfies ap- 
proximately two thirds of the value 
of total power requirements, while in 
terms of average load it represents ap- 
proximately 80 percent. 
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Fig. 1. A few panels of a Bailey bridge were assembled to test the precision of the workmanship, 


Fabricating the Bailey Military Bridge 





Contents in Brief—Fabrication of the Bailey bridge required precision 
workmanship to expedite its erection and to insure any member fitting accu- 


rately into any other such structure whether it was of British or American 
manufacture. Assembly line methods permitted rapid production; accurately 
fabricated floorbeams, stringers and timber floorings insured fast erection. 


SO MUCH HAS BEEN WRITTEN Of the 
important role played by the versatile 
Bailey bridge in crossing the rivers, 
of Europe and many other streams on 
other battlefronts, that addi- 
tional description of its usage seems 
But a behind-the-scenes 
view of the precise methods required 
in its fabrication should give some in- 
sight into why Bailey bridges could 
be erected so quickly even under the 
most adverse conditions. Accordingly, 
this is a story of its fabrication. 
Just a word about its erection in 
order to understand better the re- 
quirements of its fabrication. Any 
reasonably desired length of bridge 
could be obtained by pinning to- 
gether successive sections of standard 
10-ft. long all-welded truss panels and 
adding steel floorbeams, stringers and 


timber flooring (EVR Aug. 10, 1944, 


any 


unnecessary. 
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vol, p. 158). Trusses were erected in 
several combinations using a maxi- 
mum of three each side of the road- 
way and three tiers high. 

Interior trusses were erected 12 ft. 
11 in. apart, providing a 10-ft. 9-in. 
clear roadway. In a double truss the 
second truss was placed 18 in. outside 
of the interior one, and in a three- 
truss combination the outside truss 
was spaced 8} in. from the center 
truss. In tier construction the upper 
truss was placed directly on the one 
below and bolted to it with two 1?-in. 
bolts per panel to resist horizontal 
shear between tiers. Provisions also 
were made for erecting a 2}-ft. canti- 
levered sidewalk on either side of the 
bridge. 

Five companies fabricated the Bai- 
ley bridge in the United States: the 
Ceco Steel Products Corp., Chicago, 
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whose practices are the subject of 
this article; Commercial Shearingf7 
and Stamping Co., Youngstown, 
Ohio; Detroit Steel Products Co.. Def 
troit, Mich.; International Steel Co. 
Evansville, Ind.; and the Virginiafl 
Bridge Co., Roanoke, Va. 








Precision fabrication required 





Precision was required for all main 
members. It was mandatory that each 
be fabricated so it not only would tt 
others manufactured in the same shop f 
but also fit perfectly into any Baile fj 











. rou; 
bridge regardless of whether the co 
: -) . fagann 
necting member was of British : r 
: ih 
American manufacture. T 
Tr . . wi 
[russ panels were fabricated i 
ae he : ; an 
special jigs to insure accurate wor: ot 
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manship. Each panel contained eig!i 
precision-drilled holes: four horizon 
tal to receive 1}-in. dia. panel, or ené 
pins for connecting with the adjacet! 
panel and four vertical, which too 
13-in. dia. chord-block bolts to resi*ff 
horizontal shear between trusses whe] 
erected in tiers. These eight holt} 
were drilled to a tolerance of plus "—} 
minus 0,005 in., while their horizon} 
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and vertical spacing was not per- 
Bitted to vary more than yy in. 
ther way. 
Each top and bottom chord of the 
ft, 9-in. deep, 10-ft. long truss 
@enels contained 17 pieces, welded in 


3 


Mprrect position with ;*; or 4-in. fillet 
welds. Main members were two 4-in. 
wep channels set 3 in. back to back, 
ith their flanges turned out. Chords 
»d male and female ends. A 3-in. 
ick, 4-in. deep pin plate was welded 
stween the channels to form the 
Male end, while the female end had a 
bin. pin plate welded on the inside 
each channel web. Two 3x3x1}-in. 
ates were welded between the chan- 
Js at the chord-block bolt locations. 
Web members of a 10-ft. panel in- 
Buded two end posts, a vertical post 
tending the full length of panel at 
s midpoint, and eight short pieces 
diagonals arranged to form two 
ll diagonals and four half-diago- 
Mls. All web members were 3-in. 
hannels. Twelve male and twelve 
Bmale end posts were furnished with 
Bh bridge. They were pinned to the 
‘ p and bottom chords and those in 
the lower trusses were drilled to bear 
i a 2}-in. dia. pin in an all-welded 
Pedestal, which slid on bearing plates 
. short spans and rested on rollers 
for long spans. 


Truss chords assembled first 


} First operation in fabricating a 
Manel of truss was to assemble and 
ck weld the 17 component parts of 
@ch chord, and to accurately drill 
e 14}-in. holes for the four chord- 
Hock bolts. Considerable emphasis 
as placed on locating these holes 
curately, as they were used later 
r proper centering of the chords in 
Me jigs during all assembly of a truss 
@rel, including the drilling of pin 
@les in the male and female ends. 
oles for sway bracing were drilled 
rough 4-in, plates welded between 
Bnet prior to placing the chords 
the Jigs. 
] Two chord sections were laid flat 
an assembly jig with their flanges 
ttical, Jigs were built on heavy 
‘el frames about knee-high and 
@uipped with braces. clamps and 
@ulering pins so arranged that web 
embers of the truss panel could be 
ickly assembled in correct position, 
ady for welding. 
\fter the component parts of a 
pel were securely fastened in the 
n a horizontal position, as much 


\ 
\ f 


Fig. 2. Truss panels were assembled and partially welded in special jigs (top), 
moved by overhead conveyor to the welding bay where welding was completed 
(center), and on to the vertical drills (bottom) for precision drilling of pin holes. 
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Fig. 3. Male and female ends of adjoining truss panels were pinned together with a 
large pin, while foorbeams were centered on tapered pins either side of the panel 
point, as shown in this close-up of the joint. 


welding was completed as could be 
reached with down-hand welding. 
Special lifting trunnions then were at- 
tached to the end posts and to an 
overhead conveyor. Jig-braces and 
chocks were released, the truss panel 
was raised clear of the jig, turned 
over and moved into a welding bay 
where all welding was completed. 

At this stage of fabrication the 
truss panel was complete except for 
drilling the pin holes and painting. 
Still attached to the conveyor, it was 
moved out of the welding bay and 
placed on a second jig for drilling 
the 1{-in. dia. pin holes in the ends 
of the chords. 

As before, the panel was accu- 
rately positioned in the jig by center- 
ing pins engaging the previously 
drilled chord-block holes. The panel 
and jig were rolled by hand beneath 
two vertical drills which drilled the 
holes in the top and bottom chords 
at one end of the panel, then rolled 
forward 10 ft. to drill the holes at 
the other end. The panel was auto- 
matically positioned under the drills 


106 (Vol. p. 120) 


by steel stop-lugs on the stationary 
frame beneath the movable jig, and 
the panel was raised into correct posi- 
tion by compressed air for drilling 
the pin holes, 

The final procedure was to return 
the completed panel and jig under 
the conveyor, remove the locking 
pins, attach the panel to the conveyor 
and move it into the paint booth 
where it was sprayed with two coats 
of paint. First coat was zinc chro- 
mate and final coat was Army grey. 
When the paint had dried, panels 
were bolted in bundles of six and 
loaded into railroad cars for ship- 
ment to some designated U. S. Army 
depot. Using only four assembly jigs, 
between 60 and 65 of the 10-ft. truss 
panels were fabricated in two 10-hr. 
shifts. 


Matching British practice 


Floorbeams, or “transoms” as they 
were called by the British, were steel 
beams, 10 in. deep, 18 ft. long and 
weighing 26 lb. per lin. ft. Although 
no serious problems were involved in 
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matching shop details bein; 
that time by the British, it 


sary to shear 2 in. off ea \ Bea 
both flanges of all floor bea: ~ {,, , Bc 


distance of 6 ft. from each « 
permitted the erection of a 
can-fabricated floorbeam in 
fabricated Bailey bridge. 

Six 4-in. dia. holes were 
in the floorbeam webs to pe: 
being carried “on the doi 
several combat engineers. F| 
flanges were stiffened with pl 
eners welded to the web and (lq) 
and clips were welded to the ; 
flange of the floorbeam to hold ¢ 
stringers in place. 

Stringers were 4-in. I-beams weigh. 
ing 7.7 lb. per lin. ft.. spaced 9} | 
apart and shop welded in grow) 
of three. Channel diaphragiis wer 
welded near the ends of strinvers, and 
I-beams were welded at the opp. 
third points. The middle stringer oj 
each group locked into the clips » 
top of the floorbeams. Both flanges 
of this member required some sheaf: 
ing for a short distance at the end [hy 
to fit into the floorbeam clips. whic! 
followed the British design. Th 
two outside stringers erected in each 
panel of the bridge had steel-plat 
“buttons” welded to the top flang 
every 9} in. to hold the timber floor 
ing in place. 


Timber flooring 


Although the bridge flooring. or 
“chess” as designated by the British. § 
was not fabricated in the structurad F% 
shops, its details and dimensions arefj 
significant. Treated timber flooring fy 
was cut 1] ft. 11 in. long, with « 
tolerance of plus or minus } in. The 
were dressed on four sides to a 2-in Fy 
depth and an 8}-in. width, with of 
plus or minus 7-in. tolerance. 

A 63-in. length at each end of tle 
flooring was dapped to a 62-in. width 
with a tolerance of plus zero or minis 
t-in., to fit between the stringer but 
tons. End-splitting of timbers we 
prevented by inserting two {-in. bolts 
in ;g-in. prebored holes near the en¢s 
of stringers. Both the head and th 
nut of each bolt were countersunk ! 
the sides of the floor planks. 

No rivets or bolts entered into th 
erection of either the floorbeams « 
stringers. Floorbeams were spac 
5 ft. apart and bore on top of t 
bottom chords. They were fabricate! 
long enough to engage all six chor 
in a triple-truss layout. Al! {loo 
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ams were held in correct position in 

completed bridge by two ingenious 
Aevices. One was a tapered pin plug- 
Belded in the bottom chord of each 
Buss, and extending 1 in. up into 
‘Holes drilled into the bottom flange 
it the floorbeam on its centerline. 

e other was a J-bolt clamp hooked 
4 der the bottom chord and over the 
Boorbeam with a hand screw bearing 
n top of the flange. 





ieee 


Steel guards replace timber 


') Fifteen lines of stringers extended 
Proughout the bridge. They rested 
én the floorbeams and carried the 
%:33-in. timber flooring which was 
hid flat. Originally, the Bailey bridge 
had timber felloe-guards at the ends 
ie flooring, bolted to the outside 
6, and ingers. But these felloe-guards 
ipere replaced later with steel plate 
Sriband” guard rail assemblies an- 
@ored to the flooring and outside 
Mringers with a special J-bolt clamp. 
‘—) Maximum monthly production of 
* Bithe Ceco Steel Products Corp. reached 
Myelve 150-ft. spans made up of 
‘Mouble trusses each side of the road- 
“" Bway in a double-tier layout. Material 
l-plat: IRB<o was furnished for a sidewalk on 
flange Riich side of the bridge, and for two 
r floor Fgp.ft, approach ramps of the same 
eneral design as the stringer system. 
ere were about 75 tons of steel in 
ch a structure, which was furnished 
c*. fand fabricated at a cost of $0.125 
British Per pound, 
uctur a J. P. Arens, works manager, in 
@rect charge of all fabrication, de- 
pted considerable time and effort in 
veloping the special jigs and as- 
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_ widh fa A 10 percent tax on local utility 
®rvices will help finance a seven-year 


nus 
ie 088,000 postwar improvement and 
rs ws paelntenance program in West Palm 
n bolsEMe2ch, Fla., the International City 
he enkpmanagers Association reports. 


The new tax, provided by ordinance 
hd approved by the voters, applies to 
| les of electric, gas, water and tele- 
Phone service and will bring in $175,- 
0 a year. The tax will be added to 
nthly utility bills—10 percent on 
ch bill up to $25, 5 percent on the 
xt $50 and 1 percent on the re- 
hinder of the charge over $75. It is 
timated each family will pay from 
'o $1.50 a month. 
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Fig. 4. Completed assembly of a Bailey bridge showing floorbeam connections 


and other details. 


sembly line used in fabricating the 
Bailey bridge. R. J. Anen is assistant 
works manager at Ceco, Otto Strunc 


Utility companies are required to 
collect the tax with bills for service; 
any company failing to collect the 
tax is liable for the amount due. 
Any consumer failing or refusing 
to pay the tax may be fined not more 
than $100, or jailed for a maxi- 
mum of 10 days, or both. Utility 
companies must keep complete rec- 
ords for inspection by the city and 
turn tax revenues over to the city 
every month to be credited to the gen- 
eral municipal fund. 

Included in a postwar plan, which 
also was approved by voters, were a 
schedule of specificc projects to be 
undertaken. 
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American and British members are interchangeable, 


is superintendent of the bridge de- 
partment and R,. Janda is chief me- 


chanical engineer. 


Tax on Utilities to Finance Postwar Construction 


Estimates show the city probably 
will spend $558,000 for postwar proj- 
ects the first two years after the war. 
During this period the utility tax of 
$175,000 a year will be supplemented 
by $208,000 the city accumulated as a 
result of abnormal tax collections and 
curtailed operations in recent years. 

The seven-year program will be 
financed from current revenues, and 
the city commission will review the 
program annually. The city manager, 
the city planning board and depart- 
ment heads will make studies and pre- 
pare a schedule of priorities for each 
succeeding year, the city managers’ 
association said, 
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Upstream Interferences a Factor 
In Interpreting Gaging Records 


James R. McComas 


Assistant Sanitary Engineer, Maryland State Dept. of Health 


Baltimore, Md. 


Contents in Brief—Experience in Maryland shows that upstream diversions, 
impoundments and additions are of such magnitude as to seriously affect 
downstream flows during drought periods, and indicates that storage required 
to maintain a unit draft per sq. in. is less for small drainage areas than for 
large ones. Desirability of more gaging stations on each stream is indicated. 


STREAM GAGING RECORDS constitute a 
valuable aid in determining policies 
regarding regulation of water use. 
Especially is this true in sanitary con- 
trol of streams where extreme low- 
water flows may necessitate rigid re- 
quirements in the matter of sewage 
and industrial waste disposal. In 
many cases, however, stream gaging 
records alone do not give the com- 
plete picture of flow variations, since 
withdrawals, diversions and regula- 
tion of upstream reservoirs may have 
a marked effect on the smaller flows. 

Excellent examples of this effect 
are seen in the gage records of some 
of Maryland’s streams where many of 
the water uses pre-dated existing laws 
or regulatory measures and others 
were instituted in compliance with 
specific laws for a particular use. 
These intermingled uses make it al- 
most impossible to find locations for 
basic stream flow gaging stations not 
influenced by upstream activities. 
Therefore, corrections must be made 
in the records for stations so affected. 


Low 1930-31 flows used as index 


With the possible 
1869-70, for which no gage records 
and only fragmentary rainfall data 
are available, 1930-31 is the most in- 
tense prolonged drought period on 
record. Low records for that 
period are considered, therefore, the 
basic index for all problems in stream 
sanitation and power installations. 

One valuable aspect of the present 
records, so far as low®*flow data in 
Maryland streams is concerned, is 
that 21 of the existing 48 stations 


exception of 


flow 
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were in service prior to the 1930-31 
drought. Of the 21 stations in serv- 
ice during this drought period, ten 
were subjected to upstream flow in- 
terferences. 

A typical example of these inter- 
ferences is seen at Hagerstown (Fig. 
1) where the city draws a major por- 
tion of its public water supply from 
the Potomac River at Williamsport, 
above the Shepherdstown gaging sta- 
tion, and discharges treated sewage 
into Antietam Creek upstream from 
the gage at Sharpsburg. Diversions of 
6 mgd. during the 1930-31 drought 
amounted to only 3 to 4 percent of 
the minimum daily flow at Shepherds- 
town, but these same diversions dis- 
charged as sewage represented 18 per- 
cent of the low flow at Sharpsburg. 


Water supply 


Hagerstown 
diversion--- C 


Williamsport 


‘Gaging Station 
Gaging Station-- Sharpsburg 
Shepherdstown 


Fig. 1. A typical upstream interference 
with gaging records is this 6 mgd. water 
supply diversion with sewage dis- 
charged to another stream. 
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Another typical example is sh, 
in Fig. 2. Here the Stony River rex. 
ervoir of 1,980 mg. capacity is owned 
by a private industry, and from 
up to 100 mg. or more are released ; 
supplement low flows in the |’ otoma 
River upstream from the industria 
plant and, incidentally, upstream fron 
the Bloomington gaging station. This 
gage and others downstream. ther. 
fore, do not record true river flows 
During periods of let-down they r. 
cord the influence of let-down quar. 
tities, which diminish in magnitué: 
as they progress downstream. During 
periods of no let-down the true r 
corded flow is less than normal }y 
the amount being impounded by th: ' 
dam. 1 

For this reason certain adjus-f4 
ments must be made before flow 
data as recorded at the gaging 
tions along this river can | 
pared to each other and to other sta 
tions similarly situated but otherwise 
not modified. 


The gaging station at Cumberland 


was influenced, up to November. 
1935, not only by the operation of th 
Stony River reservoir, but also | 
the city of Cumberland, which s 
cures its water supply from two rr 
ervoirs on Evitts Creek. During the 
drought of 1930-31 amounts up to !! 
mgd. were drawn from Evitts Cree 
and discharged as sewage and indus 
trial waste into the Potomac Riv! 
ahead of the gaging station at Cum 
berland. 

Also, the records of the U. ° 
Geological Survey indicate that du’ 
ing the drought some Potomac Rive 
water was diverted from above th 
gaging station to serve the Chef 
peake and Ohio Canal. 

Also shown in Fig. 2 is the loc 
tion of the Savage River Dam (FER 
Sept. 7, 1939, vol. p. 314). Construy@ 
tion on this dam, started in 1939. w@—aim 
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Juspended in 1942. No doubt sched- 
‘led for completion as a postwar 
Sproject, it will impound 6,500 mg. 
‘gnd will be used exclusively to release Comberlord 
“water during periods of low flow : “Water Sopp 
“glong the upper reaches of the Poto- _ Reser 


Pmac River. | ‘ a 
AN v 


4 ; 
| This will further complicate R” Cumberland- sa 
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Bd . . . p+ 
Pat res , calculations at existing Fi 
Pptream flow ca 8 Sewage and { 325 






























-*---Gaging Station 





Pand any new gaging stations be- ) Industrial-f Cumberland 
r this location. Other minor ad- | s Waste 875 Sq Mi 
justments in flow data are necessary eed i 2 
Yor the gaging stations shown in Figs. Savage River Dam 
'] and 2; however, those cited suffice < 

shown {gor the purposes of this discussion. capt 
i “Gaging Statian 

“TT Bl Data reduced to comparable base ~ Bloomington 


owned 


287 Sq. Mi. 


; From the daily records already 
gvailable many detailed calculations 


rom it 


ased to 


otomar [ehave been made in order to evaluate 
lustria the flows at the numerous gaging 
m from jegtations, one to the other, especially 
n. Thisfaor the 1930-31 drought period. This 
_ there. has been done using flow in thou- 
- flows [fgand gallons per square mile per day 
hey te.Megs a common denominator. 

quan: These data have been corrected for 
onitud [P@iversions and additions, when feas- 
Duringfdble, and arranged in various chart 





‘and tabular forms such as mass dia- 
grams, draft storage curves and those Fig. 2. Augmentation of low river flows by releasing 100 mgd. from impounding 
Fhowing frequency distribution of reservoir affects some gages, while a 10 mgd. addition affects others on the 
ow. upper reaches of the Potomac River. 
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sf) One interesting observation made ; . 
hom the unit draft storage curves parallel, the smaller drainage area With more data from numerous sta- 
the relationship between storage gain indicates a slightly less stor- tions on the same stream it may be 
mfetequirements, based upon these data, @8€ requirement. Such data conclu- possible to establish a definite rela- 
pr each of several stations on the ively indicate the desirability of more tionship between the safe minimum 
Bame stream. Three such curves for gaging stations on the same stream, yield of various drainage areas, 
ithe Potomac River (Fig. 3, left) in- especially for the smaller critical areas thereby eliminating the error in- 
Micate that less storage is required to of possibly 5 to 10 sq. mi. volved in pro-rating flows. 
haintain a unit draft per square mile 
fr the smaller drainage areas, based 
pon data for the 1930-31 drought, 
han for the larger ones, 
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ip to IN) The interference is that a smaller 3 8 is 
's Cree\ifortion of a watershed is more de- ¢ c 
nal . ° = 
| indus fifendable than a larger area. This = 3 
Rivet i : 8 ~ 04 
wwe @eming paradox is contrary to the ~ § 
at Cun iore or less accepted practice of pro- <= 2 
ting stream flows by tributary areas. * < 03 
U. “f@uch a deduction, however, may be Ez 5 


nsistent with the laws of probabil- 
; whereby a more uniform but lesser 


bw obtains for larger drainage 
eas. 
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In Fig. 3, right, are shown two 50.0 1590 200 250 300 50. 100 150 200 250 300 
rves for gaging stations on the Storage Required -Million Gallons Storage Required-Million Gallons 


Mapsco River, one with a drainage Fig. 3. Unit draft storage curves for points on the Potomac River (left) and 


4 ah {91 and the other of 165 sq. Patapsco River (right) indicate that less storage is needed to maintain a unit 
_ ‘though the curves are closely draft per square mile for the smaller drainage areas during drought period. 
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Increasing Traffic Capacity of Streets 
By Simple Safety Methods 


Since the substitution of trolley 
buses for streetcars in Seattle some 
years ago that city has brought about 
improvements in the traffic situation 
not foreseen at the outset. The trol- 
ley bus is little more than just another 
automobile so far as street congestion 
and traffic rules are concerned; it 
travels in any of the traffic lanes but, 
unlike the streetcar, it loads and dis- 
charges passengers at the curb. It is 
on this latter point that much of the 
improvement hinges. 

Seattle has 1,300 miles of streets, 
of which about two-thirds are’ paved. 
About 80 percent of the traffic moves 
on 260 miles of the primary and sec- 
ondary routes. In other words, 20 
percent of the street mileage carries 
30 percent of the traffic. Perhaps 
similar to other cities with industrial 
development moving ahead by leaps 
and bounds during wartime, this 
traffic situation has required careful 
study in recent years to obtain ur- 
gently needed capacity increases 
without major improvement projects 
which could not be undertaken in 
wartime. This necessary increase has 
been effected without the outlay of 
manpower or money such as would 
not have been in accord with the war 
effort. For the most part the improve- 
ment has been attained by very sim- 
ple means. 

The first step was removal of un- 
used streetcar rails that were a men- 
ace by reason of the skid danger. Once 
the rails were out, drivers were able 
to uniformly space vehicles from 
curb to curb. This afforded an addi- 
tional traffic lane, in effect, as was 
shown by a street cross-section pub- 
lished in Engineering News-Record, 
Feb. 10, 1944, vol. p. 202. 

Besides the increased traffic capa- 
city resultant from this additional traf- 
fic lane, there was considerable in- 
crease in average speed of traffic re- 
sultant from loading and unloading 
buses at the curb. Under the old 
regime when the streetcar stopped, 
the automobiles following could not 
pass. That is, there was not sufficient 
room between cars parked at the curb 
and the standing streetcar for an auto- 
mobile to get by. Hence, following 
traffic simply waited for streetcars 
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to load and unload, often missing the 
green light at the intersection in so 
doing because the cars stopped on 
the near side of the crossing. By dis- 
charging at the curb, the trolley buses 
leave the central lanes clear for a 
continuous flow of vehicles. 

It was found that by stopping the 
trolley buses on the far side of an 
intersection instead of on the near 
side, as was the custom with streetcars, 
three important advantages are 
gained: (1) This plan permits unde- 
layed right-hand turns by automobiles 
following the bus, (2) it enables the 
bus to pull up in a position actually 
parallel to the curb and hence does 
not leave the rear end projecting out 
to interfere with following traffic and 
(3) the gradual curve made in swing- 
ing in to the curb beyond an intersec- 
tion causes much less wear on tires 
than does the quick, sharply curved 
turn required where the swing in to 


the curb is made before an 
tion, immediately in front | 
automobile. Safety is co: 
enhanced by the far-side st. 
this plan prohibits a_per- 
getting off the front end o| 
and crossing the street by 
rectly in front of the bus, th, 
posing himself to traffic in 
ter lanes of the street. 

Finally, the most difficul 
enforce, but the one which i- 
sity in obtaining maximu: 
street width. is to. strictly 
curb parking of automobile 
town during the rush hours. 
ment of this rule makes avai 
additional lane on each sid 
street. 

Unloading at the curb in 
in the center of the street. thus alloy. 
ing following automobiles to proceed 
continuously in middle lanes, jy 
creased the automobile capacity | 
Seattle streets 1.6 times. Putting , 
stop to curb parking further increased 
the traffic capacity to three times th 
old figure and stopping on the far sid 
of cross streets has met with ven 
general approval, 


Peruvian Government Expands 
Public Works Program 


The rapid forward strides which 
Peru is making towards industrializa- 
tion, fuller utilization of its natural 
resources and higher standards of 
living are reflected in a report re- 
cently submitted to the Peruvian Con- 
gress by President Manuel Prado. 
The report summarizes the accom- 
plishments of the Peruvian Ministry 
of Public Works, headed by Carlos 


Moreyra y Paz Soldan. 


Encouraging progress has been 
made, according to the report, in 
linking coastal areas with interior 
river routes by means of “penetration 
highways.” More than 750 miles of 
such highways have been graded, 121 
miles widened and improved, 405 
miles prepared for surfacing and 31 
miles paved with asphalt. At the 
same time, 148 miles of dirt road has 
been built and 29,265 ft. of concrete 
and metal bridges and culverts com- 
pleted. The 2,296-ft. Aguaytia River 
Bridge, largest in the country, was 
reported nearing completion. 


Irrigation surveys have been con: 
pleted by the Ministry of Public 
Works aimed at utilizing the Santa 
River to irrigate 112.000 acres of 
coastal wasteland, improve the iri. 
gation of almost 100.000 acres of cil- 
tivated land, and provide the Depar: 
ment of La Libertad with a hydro 
electric potential of 101,000 kw. by 
harnessing the 603-ft. waterfall about 
37 miles from Trujillo. 

Building construction undertaker 
by the Ministry of Public Works ix 
cludes waterworks, low-cost housing 
projects for workers and governmett 
employees, sewage systems and mal! 
public buildings. 

In anticipation of postwar ¢& 
mands, hotels have been built 
the Government in Cuzco, Trujillo 
Piura, Camana, Tumbes, Abanca 
and Puno, and other hotels #& 
being constructed at Nazco. Huar 
cavelica, Urubamba, Iquitos. Julia 
Ayacucho, Cajamarca, Huaraz 40% 
Pucallpa and other places, 
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B ORKING PROBLEMS AND TIME-SAVING METHODS FOR 


A Successful Pipe-Climber 


© To climb the 2-in. dia. pipes set in 
Sncrete to mark points on snow 
burses in Oregon, which must be 
inted periodically, the portable 
imber illustrated was developed by 
e authors. It has proved so satis- 
ctory that the device would appear 
have similar applications on con- 
uction and related work. 
' The drawing shows details of the 
rvice. To facilitate passage of the 
imber over 2-in. dia. pipe couplings. 
e inside diameter of the split steel 
leeve was made slightly greater than 
e outside diameter of any 2-in. pipe 
pupling likely to be encountered. 
hus, the inner diameter of the split 
eeve is considerably greater than the 
tside diameter of ordinary 2-in. 


g. 1. Developed to aid in painting the 
pe used to mark snow courses, 
imber, shown in use above, permits 
pid ascent of small-diameter pipe. 
@ worker's hands hold his weight 
hile climbers are drawn up. 


on pipe. Although this design gives 
slight rocking motion to the climber 
the weight of his body is shifted 
om one foot to the other, this feature 
bes not reduce the safety of the 
imber.—R. A, Work and R. W. 
{ILDRETH, U. S. Soil Conservation 
rvice and Oregon Agricultural Ex- 


Field and Office 
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+ 


“ee 


ie Welded -*”" 


Side View End View 


Fig. 2. Stirrups on each side of pole have a spur that cuts into metal when workers 
weight is on them. Movement up or down is possible by holding weight by hands 
to release spurs. 
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Long Side 
CHART LOCATES CENTROID OF TRAPEZOID 


The center of gravity of a trapezoid may be found from the above sef of curves 
in which the vertical ordinates, representing the length of the long side, intersect 
curves, representing the length of the short side, on horizontal ordinates giving 
the location of the centroid. Since multiplying both sides by a common factor 
does not change the location of the centroid, the chart includes all cases. 
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OLD BED FRAMES SOLVE REINFORCING PROBLEM 


The end to which some home builders will go to circumvent material shortages is 
well illustrated by the above photograph. While driving recently on the outskirts 
of Yakima | was startled to see the collection of antique bed frames being used to 
reinforce a small concrete building. | could not resist returning to photograph the 
sad ending of beds that may have once proudly graced a bridal chamber. 

A family was living in the bottom story (basement), when the picture was taken, 
the stove pipe shown being that for the kitchen stove.—H. T. NELSON, Construc- 
tion Engineer, Bureau of Reclamation, Yakima, Wash. 


Bond Stress Formula 
for Different Size Bars 


Bond stresses in reinforced con- 
crete when the bars are of unequal 
diameters cannot be obtained from 
the usual bond stress formula 

ao V 
jd xo’ 
where Xo is defined as being the sum 
of the perimeters of all the bars at 
the section. This was explained in 
“Computing Bond Stress in Unequal 
Bar Layouts” by Roy E. Mc Fee, 
ENR Jan. 19, 1939, vol. p. 99. The 
determination of bond stresses when 
bars are of different size has been 
studied by several engineers, and at 
least one specification—that of the 
Canadian Engineering Standards As- 
gives a formula for com- 
puting bond stresses in these cases. 


sociation 


Although the question is still being 
studied, the results published so far 
can be given in a much simpler form 
than the C.E.S.A. formula. 

In one method of calculation, the 
total shear V is proportioned be- 
tween the bars in the ratio of their 
cross-sectional area to the total area 
A,. The bond stress u; for the bars 
of diameter D, (area a;, perimeter 
0;) would then be given by the for- 
126) 
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mula 

_ ma V 

+ Ay jd Zo," 
where n, is the number of bars of 
diameter D,. The C.E.S.A. formula 
is 
D; Xo VD 


m= Uu 


toD jd ZoD’ 

where XoD is the sum of the products 
of the perimeter and bar size for all 
the bars. 

These formulas give identical re- 
sults. Moreover, they can be trans- 
formed into the form =z 
oe ee 

jaA,, 

ay 


MW 


In this formula, A,/a; is the num- 
ber of bars of diameter D, that would 
be required to make up the total cross- 
sectional steel area A,. This result 
can be stated as follows: 

When bars of different diameters 
are present at a cross-section, the 
bond stress on bars of any particular 
size is the same as if the whole steel 
area at this critical section were made 
up of bars of that size. Therefore, the 
bond stress formula may be written as 

V 1 
er jd ‘No , 
where V is the theoretical number of 
bars, each of the perimeter o, of 


u 
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which the steel area prese: 

critical section for bond m 

sumed to be composed. JN is 

by dividing A, by the are 

bar. This formula covers 

of bars of different size, as 

of bars of the same size. 

to simplify the work of the 

tables of areas and perin 

various combinations of ba: 

list instead of Xo the value 

on the largest bars of the con 

Then, the bond stress for 

give directly the maximum value 
As an example of the us: 

formula, consider a concrete beam ye. 

inforced with 4—1-in. sq. ba: 

4—+4-in. sq. bars at a sectio: 

the shear is 50 kips and the effec 

depth is 20 in. The total steel g 

A, being 5 sq. in., the equivalent num. 

ber of }-in. bars is N = 20. and of 

l-in. bars N = 5. The bond stress {; 

the 3-in. bars is 

50,000 1 

7. *3x2a" 


3 * 20 


i= 


and for the ]-in. bars 


50 ,000 i 


=a — XG 


‘ 
— X 20 
xx 


43 psi., 
a7 **: 


ERNEsT ZBINDEN, Designing Engineer, 


Public Works Department, City of 


Montreal, Canada. 


MOUNT FOR GRINDER SAVES 
ONE MAN'S TIME 


Overhead grinding in the 18-ft. dia. pet 

stocks for the right powerhouse % 

Grand Coulee Dam formerly requitt 

the service of two men. Recently A! 

Kirstien, Bureau of Reclamation ° 
ployee, developed the “pressure-jo!F 
mount illustrated above and eliminatt F 
need for one worker. 
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Lity of 
' ‘Pbr an oil that’s lazy . . . doesn’t do its 


fll quota of work . . . can cause plenty 


\VES 


dia. per 


Y .j 


fy 
Oo 
/ 


that only lubricates 


T\ON’T be too quick to blame your 
AY engines if they’re not turning in the 
nd of performance they should. It may 
e your oil is “laying down on the job.” 


engine trouble. 


Quite a few operators who have a 

ime obligation to fill are taking no 
ances ... have switched to hard work- 
g Shell Talpex, the oil that does all 
e jobs necessary to keep engines run- 
ng at peak efficiency. 


If the oil you now use is not doing all 
ese jobs, it’s lazy—should be changed 
hard-working Talpex. Ask the Shell 
an to show you why. 


Shell Oil Company, Inc., 50 West 
th Street, New York 20, N. Y.—100 
sh Street, San Francisco 6, California. 


THE ALL-PURPOSE, 
HEAVY-DUTY LUBRICANT 


For trucks, buses, tractors, shovels, 
stationary and marine Diesels 
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LD 
GOES INTO YOUR ENGINES? 


HARD-WORKING 


TALE, 


that lubricatesand  ~ HF 


does 4 extra jobs 


1. Has high detergency. 
Helps keep carbon, lacquer 
and foreign particles from 
adhering to pistons and 
rings, valves, ports. 


2. Has exceptional Oxida- 
tion Stability. Holds to a 
minimum the formation of 
sludge, lacquer and other 
products of deterioration. 


3. Has low Carbon-Form- 
ing Tendency. Reduces ring 
sticking and wear. Length- 
ens engine life. 


4. Is non-corrosive to alloy 
bearings. Protects all lubri- 
cated engine parts against 
corrosion. 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


BRIDGE AND APPROACHES 
MASSACHUSETTS 


OWNER: Massachusetts Dept. of Public Works, Boston. 


PROJECT: Construction of bridge and approaches over 
Connecticut River near West Springfield and Agawam, Mass. 
Bridge is steel beam type, continuous spans, with concrete 
abutments on steel piles. Of the four spans, two are 100-ft. 
long, and two are 67-ft. long. Overall length 334 ft. Ap- 
proaches to be bituminous macadam pavement. Includes all 
necessary drainage structures, sidewalks, and curbing. 


CONDITIONS: Contractor to furnish all materials except 
those which are to be removed from present location and 
reset as designated. Time for completion: October 20, 1946. 
Rail and highway transportation facilities available to site 
of work. Wage rates are: skilled labor, $1.25 to $1.75 per 
hour; semi-skilled, 85c. to $1.50; and common labor, 90c. 


BIDS: Eight bids were received June 5, 1945, ranging from 
the contract low of $203,377 to $269,451. 


PARTIAL LIST OF BIDDERS: 


1. Daniel O’Connell’s Sons, Inc., Holyoke, Mass. (con- 
tract) 

2. Coleman Bros. Corp., Boston, Mass. 

3. Cayuga Constr. Co., New York, N. Y. 


Item 
Clearing and grubbing . 
. Roadway earth excavation 
Rock excavation, Class A 
. Unclassified excavation 
Trench excavation 
. Class B rock excavation 
Rein. conc. surface excav 
Trees removed 
. Stump removed 


1, 
2 
3. 
4 
5. 
6 
7 
8 
9 


. Cinder borrow .. . 
‘ Strinning gravel pits. ; 
. Roarif: "ing and reshaping... ; 
. Fine gracing, rollirg and finishing. 
. Crushed stone for Lace course 
. Calcium chloride for surf. trtmt 
. Cr. stone for macadam srrf 
. Ritum.for macadam surfacing 
Ritum.for macad. surf. (seal) , 
Cl. J. sheet asphaltic cone. @3).. set 
Oil treated stone . ms 
Ritum. mat’l. for seal coat. 
Cl. A cem. come. masonry 
C1. B. cem. cone. masonry 
C1. C. cem. cone. masonry... . 
Cl. D. cem. cone. masonry... .. 
Steel reinforcement, structures 
Structural steel 
Rituminous damp-proofing 
Field stone masonry in cem. mortar 
Riprap 
Remove present. ——- 
Metal bridge railings . . 588 1. f. 
os Mexéboncasc. Se 
. Steel p'le splices i ak 5 ea. 
. Gal one snes 4,400 Ib. 
b s 8 ea. 
. Special manhole lea. 
.Catch basins, manholes or leaching 
basins adjusted toline or grade 
. Frames and grates or frames and 
covers removed and stacked 
43. Furn. and install special 12-in. traps 
44. 12-in. rein. conc. pipe 
45. 24-in. hvy. wt. cast iron pipe 
46. 10-in, vitr. clay or cem. conc. pipe 
47.Sub-drains with 10-in. perf. bit. 
— corr, metal pi 


ndbidual bridge anchors 
ua 


Hwy. Type (4x10)W1W 

51. Chain ieitoneh, remove and stack. . 
52. Chainlinkfence, remove and reset . 
53. Gran. curb Type VA-3, straight. . 

54. As above, 

55. Gran. curb, Type V A, str., 6x1l-in. . 
56. Gran. curb inlets. . 

57. Granite curb inlets (curved) .. 

58. Gran. curb corners, Type B . 


152,000 Ib. 
975,000 Ib. 
1,6708. y. 
45 c.y. 
1,300 c. y. 
Lump Sum 


~ 
on 


SSBSVSSSSeSSsSsSsSsscssancsssssssssasssexgy 
as 
Rut sok 
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9 ea. 


oe 
eo 


5 ea. 
4 ea. 
3901. f. 
901. f. 
701. f. 


— core Sen 


1701. f. 
3 ea. 
4 ea. 

2301. f. 
901. £. 

2101. f. 

7751. f. 

3301. f. 

743 1. f. 
7 ea. 
lea. 
15 ea. 


48. H 
49.1 
50. 


aS 
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. Concrete edg., Type SFA ee. 
. As above, curv 

. Curb, remove and reset . 

. Curb, remove and stack... 

* Granolithic walks... 

. Bitum. conc. walk surface 

. Cr. stone base for walcs. 

. Bitum. for walk base ( (asph. ae 

. Traffic signal conduit, Type BF or CA 
. Granite bounds (lettered) 

. Bounds, renove and reset 

. Peastone for driveways . 

. Lighting. . 

. Stone steps, remove and reset 


SeeSEas 
BES Bo am mn 
wnow nue 
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=» 
age wa Bors, ne ee 
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REPAIRING SEAWALL AND HIGHWAY 
MASSACHUSETTS 


OWNER: Massachusetts Dept. of Public Works, Bosty 


PROJECT: Rebuilding concrete seawall and _ resurfaciy 
sections of Sea View Avenue in Oak Bluffs, Mass.. with hj, 
tuminous concrete pavement. Involves raising and resto, 
ing approximately 728 feet of sea wall, and reconstructing 
granolithic sidewalks and bituminous concrete highway da 
aged by hurricane. 


CONDITIONS: Contractor to furnish all materials and ¢o, 
plete work by June 23, 1945. Highway transportation faci 
ties available. Wage rates are: skilled labor, $1.25 to $1} 
per hour; semi-skilled, 85c. to $1.50; and common laby, 
90c. 

BIDS: Six bids were received February 27, 1945, rangiy 
from the contract low of $94,401 to $234,409. Contra 
awarded April 25, 1945. 


PARTIAL LIST OF BIDDERS: 


1. Berke-Moore Co., Inc., Brookline, Mass. (contract) 
2. M. F. Roach Co., E. Bridgewater, Mass.. 
3. Thomas Brothers, Boston, Mass, 


$94.40) 
97% 
97,35 


Unrr Prices 


(2 


$2 0 
1.00 
3.00 
2.00 
0s 
35 
oo 
50 
30.00 
5.00 
8.00 
2 50° 
00 
00 
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Item 


. Unclassified excavation 

. Ordinary borrow 

. Sand borrow for cover . 

. Loam or clay hardening 

. Fine grading, rolliag a: road finishing. 

. Bitum. mat'l. for surf. treatment. . 

. Class F, bitum. conc. perenne. as 
. Timber piles... .... we 

. Class C cem. cone. masonry . 

. Field stone masonry in cem. mortar... 
. Riprap removed and relaid . , 
. 12-in. vitr. clay or cone. pipe. aa ews 3 
. Unclassified excavation . nes 


noZo 
ae = 
- 


row 


See eureseeeeee=zeee2 8 


2, 207s. 
1,009 “J: 
530 ton 
2,690 1. f. 
355 c. y. 
12c.y. 


Sw 
—we wes 


wt ne 
pote pg MAS Smt 


2 to ew 


. Loam or clay hardening. . 
8. Fine grading, rolling and finishing. 
. Bitumn. mat’l. for surf. treatment 
. Cl. F. bituminous conc. pavement 
. Cl. B cem. concrete masonry ... . 
22. Steel reinforcement for structures... 
Riprap. .. 
24. Riprap remov ed and relaid . 
25. Catch basins 
§. 12-in. rein. concrete pipe. 
. 6-in. light weight cast iron pipe 
iu apm guard, Type (4 in. x we) 


29. C os ‘hai fence, remove and reset . 
. Two-rail ‘ron fence, remove and reset 
. Three-rail iron fence, remove and 
reset 
32. Concrete curb, Type VA iin so< the . 
33. Concrete curb inlets............. y 
34. Cl. F. bit. conc. walk surface 
35. Concrete sidewalk 
36. Lamp posts, remove and reset . 
37. Conc. fountain, remove and reset... 
38. Wooden steps, remove and rebuild.. 
39. Concrete steps, remove and rebuild. . 
Remove hurricane debris 


ae 
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1,100 c. y. 
19, 100 Ib. 
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* Cement concrete pipe. t Vitrified clay pipe. 
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| of Material Handling Equipment Includes 
ROCK AND GRAVEL REDUCTION 
CRUSHERS CRUSHERS 
BELT CONVEYORS BATCH TYPE ASPHALT 
STEEL BINS PLANTS 
BUCKET ELEVATORS TRAVELING (ROAD 
VIBRATOR AND MIX) PLANTS 
REVOLVING SCREENS DRAG SCRAPER 


TANKS 
AND GRAVEL PLANTS c 
EEDERS—TRAPS WASHING PLANTS 


/RTABLE POWER TRACTOR-CRUSHER 

CONVEYORS PLANTS 

/RTABLE STONE STEEL TRUCKS 
PLANTS AND TRAILERS 


RTABLE GRAVEL KUBIT IMPACT 
PLANTS BREAKERS 
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Court halts Cleveland's 
lake front development 


Plans of the city of Cleveland, Ohio, 
to develop the lake front between Gor- 
don Park and the downtown section for 
recreation, with lagoons, boating and 
yacht facilities, beaches, parks, parking 
areas, and similar things were stymied 
by a recent decision of Cuyahoga 
County Common Pleas Judge Alva R. 
Corlett, who declared unconstitutional 
the Fleming Act which the Ohio Legis- 
lature passed in 1917 to enable the 
city to trade lakefront lands to four 
railroads to insure getting a Union 
Depot at the foot of East Ninth Street. 
The contract never was made. This was 
the first time the act was questioned in 
court. 

Judge Corlett said that act was an 
attempt by the state to give up public 
trusteeship in property held solely for 
lake navigation and commerce. Under 
state control, Cleveland may develop 
the lake shore for navigation. commerce 
and fisheries only. he ruled. He also 
declared unconstitutional the Abele 
act passed in 1925, amending the Flem- 
ing act to develop the lake front by 
assessing property benefiting by con- 
struction of city wharves. docks and 
piers, because its parent act was de- 
fective. 

Tag state has title and right to 
underwater lands of Lake Erie starting 
at the natural shoreline as it existed in 
1914 and including all land made since 
by filling, he ruled. but no owner of 
lands abutting the lake can he denied 
his right to access. he added. 

Memorial Shoreway, N.E., built be- 
tween E. 9th and E. 72nd streets, osten- 
sibly to aid navigation. does not do so. 
but hinders it and denies to adjoining 
property owners their rights of access 
to the lake. he ruled. There may be 
suits for damages on that account, he 
said. The decision came in pleas of the 
city and Union Properties, Inc., owner 
of vacant land on the south side of 
Memorial Shereway at FE. 55th st.. and 
the Union Salt Co.. adjoining, to define 
their lakefront rights. 

Judge Corlett’s decision is a blow to 
the Cleveland Postwar Planning Com- 
mission, whose program calls for the 
expenditure of about $35,000,000 over a 
ten-year period, to carry out Planning 
Coordinator Proctor Noyes’ beautifying 
project and plans of the city and state 
to construct a duplicate of the present 


(Continued from page 76) 


four-lane boulevard which car) ies th 
bulk of traffic between downtown Cleve. 
land and the residential section~ jn t\y 
northeast. 

Because of the far reaching effects , 
the decision, City Law Director [ep 
Howley has announced the city yjj} 
file an appeal to Judge Corlett’s finq 
ings. 


California legislature 
plans postwar building 


California added about $125.000,00 
to its postwar construction workpil 
through recent action of its legislatur 
and changed its laws governing co 
tractors and hidding on public work 
to conform to suggestions of the co 
struction industry. 

Principal postwar item was a $% 
000,000 fund set aside for constructiv 
of either state or local public work: 
Actual appropriations are to be mad 
at a special session of the lezislativ 
body to be called by Gov. Earl Warren 
probably next winter. 

Another act appropriated $12.00 
000 for county roads to match federal 
funds, and $15,000,000 was set aside for 
improvement of California beaches and 
acquisition of park and_ playground 
sites. 

Passage of the Community Redevel 
opment bill brought to California cities 
the power of eminent domain for us 
in acquiring blighted areas for red 
velopment. Following the lead of 13 
other states and working out its ow! 
legislation from the experience ané 
court decisions of others, California 
thus opened up for private enterpris 
redevelopment those areas in its majo! 
cities which either are slums or are 4 
present unused because of scattered 
ownership amd unsuitable planning 

The legislature also created a ne¥ 
state board of paid members to intr 
grate its water and flood contro! pro! 
lems, the first step in a program ot f 
nancing local additions to federal flood 
control funds authorized by the (o 
gress. 

Three bills. endorsed by the Ass 
ated General Contractors, the ‘al’ 
Builders Exchange, the building n° 
construction trades unions, and_ oth 
elements within the industry. ca!” 
changes in the Contractors License 14" 
and the so-called State Bidding \c! 

The Bidding Act was amended ! 
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Practice makes perfect! To master the split-second 
technique of successful base-stealing, many a baseball 
player practices with a few ounces of LEAD in his 
shoes—deliberately handicapping himself during the 
training season so he will have a “‘plus” in speed for 
the pinches. 

It is that same PRICELESS “PLUS” that pays 
off in a product ...a process. ..a “know how.” 
It is that PRICELESS “PLUS” that has made 
Hewitt industrial rubber products outstanding for 


85 years... that led to Hewitt’s pioneering leader- 
ship in the synthetic rubber field 14 years ago . 
that makes buyers realize that when it comes to 
JOB-ENGINEERED Industrial Rubber Products, 
“Hewitt Can Do It!” 


* * * 


Specify “Hewitt” for quality industrial rubber products. Phone the 
Hewitt distributor listed in the Classified Section of your telephone 
directory . . . or write Hewitt Rubber Corporation, 240 Kensington 
Avenue, Buffalo 5, New York. 


iv 
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QUALITY RUBBER PRODUCTS FOR 
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INDUSTRY FOR 85 YEARS 





FOR WAR-TIME 
LABOR SAVING . 


labor precious....Haiss Portable Conveyors are engineered jobs, with loads 
-earried on high-grade ball and roller bearings. Frames are truss-designed _ 
for strength without excess weight. : 


a a 


GEORGE HAISS MANUFACTURING CO. INC., 140th St. & Rider Ave., New York 51, N.Y. 
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Concrete Construction 


PRELOAD 
RE-STRESSED 


OF SURFACE TANKS, ELEVATED TANKS, STAND- 
PIPES, UNDERGROUND TANKS, RESERVOIRS, 


CONDUIT, PENSTOCKS, ETC. 


ECONOMICAL - ENDURING 


NO CORROSION - NO PAINTING 


Entirely Built on the Site with Local Labor and 


Materials—Nationwide Service 


Preioad 200,000 gallon elevated 
water tank 38 feet diameter, 126 
feet high. 


’ Preload experience gained in 
Pretoad Dome, 155 feet diameter, covering hundreds of projects has made 
1,500,000 gallon reservoir it possible to design with proper 
consideration of earth loads 
foundations, shrinkage, tempera- 
ture differences, plastic  fiow, 
working stresses, and all other 
factors which go into this type 
construction, to your most exact- 

ing requirements. 


Write for list of Preload projects 
Preload 4,200,000 galfen fuel tanks. and illustrated bulletin ‘'E."' 


THE PRELOAD CORP., 420 Lexington Ave., New York 17, N. Y. 
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BOSTON WASHINGTON MONTREAL 


make it unnecessary for gen ; 
tractors to name in their bids 01) pyb)j, 
works subcontractors for work © oun, 
ing to less than 4% of 1 percen. of th. 
bid. The heretofore drastic ]\) p¢; 
cent penalty clause of the A: ya 
amended to 20 percent of the ~ :hcop 
tract involved in the violation. Th 
third principal change will perm: sy) 
stitution of a subcontractor when th 
one named in the bid fails or refyse, 
to execute his contract, providing th 
awarding authority consents. 

An amendment to the Contractors 
License Law restored provisions class 
fying construction contractors. Th 
classification was removed from the |, 
in 1941 and put in the hands of th 
Contractors’ License Board, leading 
friction within the industry. 


White River survey 
has been completed 


A comprehensive survey of the Whit 
River and its tributaries in Arkansas 
and Missouri, in preparation for sis 
years, has been submitted to the divi 
sion engineer of the Southwestern divi 
sion U. S. Engineers, at Dallas, Tex. 
by Col. Roy D. Burdick, district engi 
neer at Little Rock, Ark. 

The report considers navigation 
flood control, hydroelectric power, ir 
rigation and other water uses. Specifi 
cally it considers supplementing the 
present system of approved reservoirs 
Table Rock, Bull Shoals, Water Valley 
Bell Foley and Greet’s Ferry, with ad 
ditional multiple-purpose reservoirs {o1 
flood control, hydroelectric power, and 
other purposes, and also considers sev 
eral projects for local flood protection 
and drainage in addition to those al 
ready authorized. 

The report also considers the possi 
bility of furnishing from the White 
River a supplemental water supply fo 
irrigating rice lands at Grand Prairie 
where there is a serious water suppl 
problem. 

The division engineer at Dallas will 
review the report and make his recom 
mendation to the Chief of Engineers. 
Lt. Gen. Eugene Reybold, Washington. 
D. C. It will then be referred to the 
Board of Engineers, Rivers and Har 
bors, for review and recommendation 
After the Chief of Engineers has re 
ceived the recommendations of the 
board he will submit a draft of the re 
port to the governors of Arkansas and 
Missouri for their review and comments. 
The final report will then be submitted 
to Congress by General Reybold. Col: 
one] Burdick’s report and recommends 
tions will not be available for release ' 
the public until Congress has the com 
plete text. 
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skill necessary to com- 
bine an integral electric 
drive, a belt drive, 3 
pumps totaling 59 stages 
and 890 ft. of column 


awe the hydraulic 


a tough 


ZED to Soly 


pipe and shafting into one smooth-running pumping unit. . . 
and at the same time solve one of the toughest lubrication 
problems ever put to a pump manufacturer! 


Yet that’s exactly what Fairbanks-Morse Pomona 
engineers did to meet an urgent water problem at a vital military 
base in the Pacific war zone. And even that is only part of the 
story, for the bottom pump on this installation is located almost a 
thousand feet through flint-hard rock from the motor that drives it 
... and the unit had to deliver 275 gallons per minute into a tank 
another 100 feet above the motor. That's an engineering job PLUS! 


A large dependable water supply 


was needed at this base. To reach it almost 
| thousand feet of hole had to be drilled 
Mertically through flint-hard volcanic rock— 
mock so hard the hole had to be kept as small 
B possible to make the job feasible. Yet the 
reat depth of the well called for a man- 


ed pump to go into that hole—enough 
mp to lift the weight of a thousand foot 
lumn of water at a rate of 275 gallons 
h minute! 


How it: was solved, 


After studying the job, Fairbanks- 
orse Pomona engineers decided on a 
stage vertical turbine pump to meet the 
draulic requirements. But instead of put- 
ng this one large pump at the bottom of 
e hole, it was divided into three smaller 


Mits—one at the bottom (some 940 ft. 


ep), another midway, and the third at the 
tface. By thus dividing the job, size of the 
ive shaft and column pipe was substan- 
lly reduced because only a portion of the 
al power required for the pumps now had 
be transmitted the full depth of the hole. 


Then these engineers pulled an- 


her trick from the hat. To further reduce 


loads on the main shaft and also increase 
flow clearances, the top pump was set off to 
one side on its own drive shaft and powered 
by a belt drive from the same motor that 
handles the other two pumps! 


Many important advantages re- 
sulted from this unique solution. First, the 
small hole requirements were fully met—a 
notable achievement in itself. Second, al- 
though almost a thousand feet separate top 
and bottom units, ONE motor drives all three 
units for synchronized operation and maxi- 
mum ease of control. Third, since drive- 
shaft power losses vary approximately as the 
square of the shaft diameter, by reducing the 
shaft size very important power savings were 
effected, thrust bearing loads reduced, fric- 
tion losses minimized and unusually high 
overall efficiencies achieved! 


This is typical of the engineering “know how” 
thet goes into all Fairbanks-Morse and 
Pomona Turbine Pump installations. Perhaps 
this unusual pump knowledge can simplify 
your water-moving problems. A letter, wire 
or phone call to your nearby distributor places 
this widespread experience at your service 
without obligation. Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


Write for Bulletin No. G-75! 


For smaller gallonage applications ask about Fairbanks-Morse 
Westco Pumps — products of the same outstanding pump skill! 


airbanks-Morse 
TASS 


ic 


or e 
wavs Problem! * 


~|BO- YOM PUMP HANDLES LIFT 
t %5 INTERMEDIATE PUME 


A name worth 
remembering 


M } Diesel Locomotives + Diesel Engines * Generators + Motors » Pumps + Scales 


Magnetos ¢ Stokers * Railroad Motor Cars and Standpipes » Farm Equipment 
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New Aids to the Constructor 


All-Position A-C Electrode 


The use of A-C welding, particularly 
for vertical and overhead work, will be 
furthered by an all-position A-C elec- 
trode capable of producing highest qual- 
ity weld metal. The new electrode in- 


cludes an arc pacifier that prevents .ex- 
cessive spatter loss during the negative 
half cycles and an arc stabilizer to aid 
in reestablishing the arc after each cur- 
rent zero. 

For best performance on vertical and 
overhead arc welding, a high-organic 


SAVE E2147 7 Pe LE 


electrode coating is used. This coating 
provides an envelope of burning gas 
that keeps the oxygen and nitrogen in 
the atmosphere from contaminating the 
weld metal. This type of coating leaves 
but a scanty slag over the deposited 
metal that does not interfere with weld- 
ing.—Westinghouse Electric & Mfg. 
Co., 306 Fourth Ave., Pittsburgh 30, Pa. 


Current and Voltage Reader 


Contained in the sturdy, compact case 
of a new instrument, the Voltammeter. 
Model 601, are an A-C voltmeter and 
an A-C ammeter, ready for instant use. 
The ammeter measures from 0.2 to 500 
amperes in eight current ranges; the 
voltmeter measures from 30 to 600 volts 
in three ranges, and can also be used 
on D-C at these ranges. 

An inserted primary current trans- 
former with 8 ft. secondary leads facil- 
itates the measurement of current on 
the 0-100, 0-250, and 0-500 ampere 
scales without subjecting the meter to 
the stray magnetic fields. The meter can 


Low es 


be located where it can easily 

regardless of the current trans 
location. The range selector s\ 
the panel permits quick reading 
rents. Large instant reading sca 
white backgrounds with figur« 


black, covered by glass, and mounted at 
rear of panel. The strong metal ca 
provided with a stout carrying stray 
This instrument, packed for shipment 
weighs 25 lb.; it is very useful on co 
struction for determining power requir 


Am ALL REPAIR WORK! 
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STEAM CLEANER Soe 
Cuts GREASE ASE and CRI GRIME In A Hurry! 


A big asset in any repair or maintenance shop. Provides instant steam for tough clea 
ing jobs on grease and dirt packed motors, machines, etc. Saves its low cost quickly ia 
time saved. Easily moved about. Completely automatic. Burns either oil or gas. Service 
free, simple to operate and safe! Try this remarkable steam cleaner in your plant. 
You risk nothing. 10 DAYS’ FREE TRIAL. For complete information, write 
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BLAW-KNOX 


* Easy to maintain—paint reaches entire 
ace. 


BLAW-KNOX DIVISION of Blaw-Knox Company, 2001 FARMERS BANK BLDG., PITTSBURGH, PA. 
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THE FOOTE CO., INC. ates, Si 


: 1922 State Street % Nunda, N. Y. pd | — 
be World's Largest Exclusive Manufacturers of Concrete and Black Top Pavers re 
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AUTOMATIC PIN CLUTCH 


ENCLOSED IMPELLERS FOR 
arti Betis 1 3? ta 41 4, ed 


If it’s trouble-free, day-in, day- 
out service you’re looking for 
in a Deep Well Turbine Pump, 
the unique features illustrated 
above are convincing proof of 
safeguarded Cook perform- 
ance. Quality has real meaning 
when applied to Cook Turbine 
Pumps. They are a rare com- 
bination of sound design and 
excellent material, produced 
with genuine pride in precision 
workmanship.Why else would 
you find them in so many of in- 
dustries’ exacting installations? 
Yet with all their merits, Cook 
Deep Well Turbine Pumps cost 
no more! 


Write for literature and name of nearest dealer. 
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MICROMETER 
IMPELLER ADJUSTMENT 
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| ment and voltage drop at machi: 


Associated Research, 231 South ( 
St., Chicago 7, Ill. 


Cable Dozecaster 


A new dozer of angling blade : yp 
places the moldboard close to the 
radiator for good balance and «as, 
pushing. A double trunnion on the 
main frame tilts the moldboard, taking 
weight from the front. There are no 


screw thread adjustments. Steel sheaves 
are hardened in the rope grooves and 
mounted on hardened and ground shaits 
with roller bearings. 

The Dozecaster, mounted on an Allis 
Chalmers HD14 diesel tractor, operates 
by a cable control unit in both single 
and double drum type.—Gar Wood In 
dustries, Inc., Detroit, Mich. 


Drill Grinder 


A new precision-made fixture wit! « 
vertical post will simplify difficult 
grinding operations and eliminate guess 
work, the manufacturer asserts. This 
device will accurately grind round 
shank drills in four point angles of 49. 
59, 60 and 88 deg.; it will hold drills 
from 3/22 to 1 1/16 in. in diameter. 
and will sharpen short, medium and 
long twist drills from 14% to 11 in 
long. 

Use of this grinder is said to give 
true drill centers, desired clearance and 
rounded points. Recessed angle guides 
eliminate the need for a protractor in 
setting for proper point tapers.—A. ) 
McBurney, 939 West 6th St., Los An 
geles 14, Calif. 


Waterproof Coating 


Said to have about eight times the pro- 
tective thickness of paint, a new water- 
proof coating, Liquinoleum, may be 
easily applied with brush or trowel to 
exposed surfaces. This resilient and 
elastic material is unaffected by acid 
fumes or most chemicals; it does not 
crystallize on setting, and the manu- 
facturer states that even flame from 4 
blowtorch will not cause it to burn. 
flow or run.—Continental Asbestos & 
Refining Corp., 1 Madison Ave., New 
York 10, N.Y. 
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o THE average civilian—the man 
Te the street in thousands of Amer- 
jcan cities and towns—little is known 
of the vital part played in the war by 
yarious inventioris which have never 
shared the spotlight of front-page 
news with such dramatic developments 
as Radar, Superfortresses, LST Boats. 

As an example of one of the un- 
heralded inventions which has played 
an extraordinary part in the war, is a 
simple device called “Victaulic Pipe 
Coupling.” It is an outstanding prod- 
uct of American ingenuity plus Ameri- 
can engineering and financial vision — 
combined to bring this amazingly im- 
portant device to a point where it has 
become a factor of definite necessity 
in the war effort. 

The Victaulic Coupling provides 
means of joining together pipes of any 
dimension. It consists simply of a nar- 
row metal housing, or collar, two 
small bolts and a self-sealing, flexible 
rubber gasket positioned within the 
collar under great pressure. Yet, sim- 
ple as it is in design and operation, 


U.S. Atay Signal Corps Photo 
A manifold on the India-Burma-China 2,000 
mile pipeline, which uses Victaulic Couplings. 


the device constitutes the quickest and 
most easily adaptable method known 
of joining pipe. Today, millions of 
such couplings have been supplied to 
our Army, Navy and Allies. 

To appreciate the important part 
played in the war by this single inven- 
tion one has only to know that in 
North Africa, Italy, France, Burma 
and many of the Pacific Islands the 
Victaulie Coupling has been the solu- 
tion to the great problem of laying 
thousands of miles of four- and six-inch 
portable pipe lines that were vitally 
necessary to military invasion. 

Confronted by a question of how 


Reprinted from “The Office Staf,”’ N. Y., Feb., 1945 


INVENTION FOR INVASION 


to deliver quickly millions of gallons 
of gasoline and oil to airfields and mo- 
torized divisions operating hundreds 
of miles inland from available ports, 
our military authorities were given a 
demonstration and proof that gasoline 
pipes could be laid at the rate of 70 
miles or more per day over hills and 
valleys, across rivers and even on lake 





U.S. Army Signal Corps Photo 
Even though bombed, a Victaulic-coupled pipes 
line can be repaired in a matter of minutes. 


bottoms. The device which made pos- 
sible this great contribution to victory 
enables land crews to join sections 
of metal pipe faster than an Army can 
march and do so with a knowledge 
that every joint will have a flexibility 
which will permit the line to be laid on 
the surface of the ground and follow 
the contours thereof without danger 
of fracture. 

The Army has said, “the Victaulic 
Coupling plays an important part in 
helping us to victory.” 

In hundreds of landing craft and 
other vessels of the United States Navy 
the Victaulic Pipe system has with- 
stood the exacting demands of sea- 





( Advertisement) 
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going service. Used on the piping sys- 
tem of literally hundreds of these ships 
which carry important war material to 
all points of the globe, Victaulic has 
become well known to the Maritime 
Commission while almost totally un- 
known to our civilian population. 

The great Kaiser ship building com- 
pany stated, “deliveries of Victaulic 
Couplings have enabled us to deliver 
three more carriers during 1943 than 
our contracts anticipated.” 

During the dark days of the London 
blitz and subsequent attacks by robot 
bombs, many English cities were left 
without water and gas supplies. Thou- 
sands of Victaulic Couplings were 
rushed to England and used in joining 
temporary surface pipe lines to re- 
establish these vital utilities. A high 
official of the British Government has 
stated, “Victaulic Couplings should 
be given the George Cross for their 
major contribution during the Battle 
of Britain.” 

Here is inspiration indeed for the 
engineers, technicians and inventors 
of America, for here we find a prod- 
uct of American ingenuity modestly 
and without benefit of publicity or 
propaganda contributing immeasur- 
ably to the winning of the war. 


U.S. Army Signal Corps Phot 
Army Engineers wade through water of a jungle stream while constructing 


the India-China pipeline. 
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Manufacturer: 
Activities 


Josern L. Brock, after two and q 
half years as deputy director «{ th 
steel division, War 
Production Board, 
is returning to his 
work as executive 
vice-president of 
the Inland Steel 
Co.. Chicago, in 
charge of sales. 

Mr. Block con 
ceived the idea 
of production di- 
rectives, which had 
a key part in making the Controlled 
Materials Plan successful. Thus the 
steel division of the WPB utilized 


efficiently every ton of capacity of 


° each steel producing company. Thes: 
This new CLAYTON Check Valve production directives were _ issued 
monthly and changed in accordance 

— with the vital needs of the war 

t | t § U RG Fi effort. This plan is now working al- 
posi ive ¥ pre wei S$ @ most automatically and Mr. Block’s 
resignation was prompted by a convic- 

tion that he could better serve by re- 

At last .. . the Check Valve that provides controlled | turning to his former duties as active 


; head of Inland’s sal 
surge protection. The Clayon HYDROMATIC __ "°24 of Inland’s sales department 
Check Valve is entirely hydraulic in operation. It LawreNceE F. STEELE, formerly with 


ok S 5 sti 20.. . Ohio. 
cannot slam. It positively prevents surge. eet erent kn, pee, Oni 
has been named advertising and sales 


The HYDROMATIC Check Valve operates like promotion manager of the American 


a hydraulic door closer. In closing, the final action ‘Fleer Surfacing Machine Co., Tole 
maker of sanders, polishers, and _port- 


is throttled, thus effectively preventing surge. The able electric saws. He had been with 
opening operation is similarly controlled. Action in are firm for eight years prior to 
either direction starts by equalizing pressures grad- * 


ually, without shock or water hammer. Tuomas Rosins, Jr. has _ been 

. ; | elected president of Robins Conveyors. 

SURGEMASTER Pressure to open and close the valve is directed | Ine. succeeding Thomas Matchell, re. 
provides no-surge, through the SURGEMASTER Control which is ad- | tired. Mr. Robins is vice-chairman 0! 


no-slem control. . bl —" : h ot -at ; | the board of directors of the National 
justable to permit changing the speed o: opening Synthetic Rubber Corp., Louisville 


and closing to meet all conditions. Ky., president of the Hewitt Rubbe: 
| Corp., Buffalo, N. Y., and a director 0! 
the Federal Reserve Bank of New York 


2 


SFO rare, 4 mCi, 


(poeta tate erty 


Write for Descriptive Bulletin e Representatives iu Principal Cities a e aeldee M k eatia dp 


mands of the armed services for pneu 


VALVE DIVISION matic-tire and crawler mounted cranes. 

| Bay City Shovels, Inc., Bay City, Mich. 

A VW 7 & ae has planned a third plant expansion 
die nen ace | since Pearl Harbor. The new cee 
| is estimated to increase output of botli 

ae ee crawler and ae ex 
cavating and material handling equip 


ment by 30%. The increased factor) 
and office facilities, recently completed 
and put into operation, were designed 
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vic. Handle loads safely ... economically 


active 


vr A with YELLOW STRAND BRAIDED SLINGS* 


A lot of industries have taken a fresh hold on the sling question 
with ps é ep as a result of war production. And what a grip they get by using 
Ohio ‘hgh ¢ ESE fafa the adaptable Yellow Strand Braided Safety Sling! After handling 
a ls : ; , , Ae just about every extreme in lifts — from multi-ton ship sections, 
rican J ee <i) Ane eae tanks and guns to light-weight parts, jigs and crates—this im- 
leds | ae i, ei, Ls proved type of sling is today primed to speed your assembly line, 
port BO edd Oe Pee ” ff shop or field operations. 
with “ 2 fT Tough Yellow Strand Wire Rope provides the sling’s strength. 
aa ‘| oe = The patented braiding adds flexibility, kink-resistance and a snug 
gtasp on odd-shaped, rounded or slippery objects. The com- 
; bined result is a time-and-labor-saving sling with less weight and 
seb ps way hey oe) bulk than chain of like capacity... with limberness well suited 
capacities. Ge be tor , = ij to former Manila rope jobs... with security that safeguards both 
copy. employees and loads. 
eee ee Properly fitted, Yellow Strand Braided Slings will give long- 
eee tema lived, economical service. Send details of your application now 
oe and let B&B engineers offer a recommendation. Broderick & 
Bascom Rope Co., St. Louis 15, Mo. Branches: New York, 
Chicago, Houston, Portland, Seattle. Factories: St. Louis, Seattle, 
Peoria. 


BRODERICK & BASCOM 


phe lad 


BRA/DED SAFETY SLINGS 
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MAN-MADE MIST 
Plays Haves with Qndinany Wood: Roofs 


ele tld ALL 
ae | 


80%-+ humidity at 75° F., day in and day out, makes mighty 
rough conditions for ceiling and roof structures of wet-process 
plants. Plain lumber and other materials often rot, rust or 
crumble surprisingly fast. Wolmanized Lumber*, with 
Wolman Salts* preservative driven deep into the wood, is 
highly resistant to these wringing-wet atmospheres; fibre- 
fixation prevents its washing out or leaching, assures added 
years of service life. 


WHERE’S ALL THE WOOD? 
Billions of feet of lumber are still needed to fight the war. But 
war plants are part of our fighting force and lumber for critical 
plant maintenance and repair can be had. Write us for the 
names of suppliers who may be able to handle your order. 
Chemicals for treating are available at all our plants. 


CREOSOTING 


*Registered FLAMEPROOFING 
trademarks 


WOLMANIZING 
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16449 McCORMICK BUILDING, CHICAGO 4, ILLINOIS 





| and built by the Austin Co.. 


Mich. 


APPOINTMENT of Walter M. Farns 
worth as acting assistant manager 9; 
Republic Steel Corp.’s central a!) ,\y dis 
trict at Massillon, Ohio, has been ay 
nounced. He succeeds R. F. Horn, wh, 
died recently at Canton, Ohio. 


PurcHASE of the business equipmen, 
and patents of two eastern bras; com 


| panies has been announced by John ¢ 
| Schelin, president of the Wooster Bray 
| Co., Wooster, Ohio. The firms accuired 
| are the William Yerden Co., manufac 


turer of hose clamps, Fort Plain, N. y, 
and the M. H. Hart Co., manufacture 


| of fire hose nozzles, Hartford, Conn, |; 
' is planned to move equipment to Woos 
| ter and start production within 9%) days 


T. U. Brake, has been named chie! 


engineer of the B. F. Goodrich (Co, 
Cleveland, Ohio, it has been announceg 
| by William L. Burt, general manager 


Blake will be chief of Goodrich engi 


| neering staffs in Niagara Falls, N. Y, 
| Louisville, Ky. and Akron. In addition 
| he will oversee engineering work at com 
| pany-operated synthetic rubber plants ir 
: the South. 


W. B. Prince, manager of Caterpil 
lar Tractor Co.’s Berwick, Pa., office 
since June, 1944, has been appointed 
manager of the New York office, suc 


| ceeding the late George E. Churchill 
: Don E. Kneer, 


successively expori 
credit manager, domestic credit man 


| ager and supervisor of priorities in 
“Caterpillar 


*s” executive offices at Pe 


oria, IIl., succeeds Mr. Pringle as man 


' ager of the Berwick office. Mr. Pringle 
is a former company representative in 
' the Scandinavian countries and had spe 
| cial assignments in North Africa, the 
| Balkans and central Europe. 


THE Woop SHoveLt anp Toot Co. 
Piqua, Ohio, has announced the appoint: 


| ment of William F. Ball, to the sales de 
| partment. 


Mr. Ball is well known to 
the hardware distributing and industrial 
supply trade throughout New York, 
Pennsylvania, West Virginia and the 
New England states. In 1942 and 1943, 
he served the Army Service Forces 4 
Senior Procurement Specialist for the 
Hardware Procurement Division at the 
Quartermaster Depot, Jeffersonville, 
Ind., He will act as field service man: 
ager for the sales department. 


W. Lyte McDaniet, formerly chie! 
engineer in charge of plant operations 
for the Massey Concrete Products Co.. 


| Chicago, has been elected vice-president 


succeeding Walter H. Robertson, re 
signed. Ross Clarke, assistant resident 
Manager has been appointed resident 


| manager at Chicago. 
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the STRUCTURAL STEEL 
for many important 
POWER PLANTS 


For half-a-century, the skill, experi- 
ence and progressive structural steel 
knowledge of the entire Fort Pitt 
Bridge organization has been called 
upon to design and fabricate the steel 
work for important industrial build- 
ings, power plants, office and apart- 
ment buildings, government buildings, 
national, state, county and community 
bridges, throughout the country. 


FORT PITT BRIDGE WORKS 


General Offices, Pittsburgh, Pa. ... Plant at Canonsburg, Pa. 
BRANCH OFFICES 
NEW YORK, N.Y....... ..441 Lexington Avenue WASHINGTON, D.C. 3069 Cleveland Ave. N.W. 
CLEVELAND, OHIO ....... Bulkley Building DETROIT, MICHIGAN Ce met ae lal | 
COLUMBUS, OHIO .. Huntington Bank Building alle sel Commercial Trust Building 
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Manufacturers 
Publications 





Modular Planning—A booklet con- 
tains a comprehensive study of modular 
planning in respect to the use of steel 
windows. It contains many drawings 
showing installation details—The Wil- 
liam Bayley Co., Springfield, Ohio. 


Turbines, Pumps, Compressors, etc. 
—A new catalog covers a complete line 
of steam turbines, helical gears, cen- 
trifugal compressors, worm gear speed 
reducers, and oil pumps. In addition to 
briefly describing the equipment, this 
catalog tells somethings of the achieve- 
ments of the company in the deyelop- 
ment of high pressure marine -propul- 
sion units and in the introduction of 
centrifugal pumps for water works serv- 


ice—De Laval Steam Turbine Co., 
Trenton 2, N. J. 
Water Works Valves—A folder de- 


scribes a complete line of control valves 
ifluding float, altitude, no-slam check 
arid relief valves, pressure reducing reg- 
ulators, backflow protection units and 





3 


subjects on opaque papers. 
permanent black. 


for your own use. 


ELIMINATES HAND TRACING 
ACCURATE—INEXPENSIVE—PERMANENT 
For fast duplicating of Tracings or Drawings 
“D T" is a specially prepared waterproof tracing cloth for making re- 
productions direct from new or old tracings, ink or pencil drawings or 


Its use assures errorless copies with lines of 


We will make duplicate Tracings for you or furnish ''D T'' Tracing Cloth 


Write Dept. B-4 for full information 





relief 


vacuum 
Manufacturing Co., Alhambra, Calif. 


valves—The Clayton 


Steel Fabrication and Erection—A 
brochure commemorates 50 years of 
progress in steel fabrication and erec- 
tion. Pictured are various types of steel 
construction; movable bridges, railway 
bridges, concrete and steel bridges, 
maritime bulkhead plates, industrial 
construction, |§ demountable V-type 
bridges and public buildings, institu- 
tions and memorials.—North Pitt Bridge 
Works, Pittsburgh, Pa. 


Safety Treads—Complete informa- 
tion on safety treads and other metal 
walk-way safety devices is given in a 
new 16-page, 2-color, catalog. 

Tables of standard maximum sizes 
and complete specifications facilitate 
selection of the proper tread. Details 
of installation-on all types of cases are* 
shown. Proper repair procedure is 


given for those interesteg,jn repairing _ 
old floor areas, stairs and ramps.— / 


> 


Wooster Prodiugtssnc., ‘ooster, Qhi 
gh © 
Super-charging—This booklet shéws 

the advantages of positive displace- 

ment superchargers with a wide ran 


of applications on all types of marines, 


industrial and automotive engines, either 
gasoline or diesel. Applied to internal 





B. K. ELLIOTT COMPANY 


DRAWING MATERIALS—SURVEYING 


Pittsburgh e Detroit 


formation. 


@ Use HARDHED bits for irreg- 
ular, broken or coarse-grained 
formations. The tough pow- 
dered metal matrix provides 
free cutting at faster than nor- 
mal speeds. 





128 


@ Use HI-CASTE bits for hard, 
fine - grained solid formations. 
The relatively hard “Vankolite” 
matrix wears away gradually 
keeping the bit sharp and free 
for rapid cutting action. 


Send for booklet JKS DIAMOND DRILL BITS 





INSTRUMENTS 


Cleveland 


IN 


Speed up DIAMOND DRILLING 
with... SKS CORE BITS 


HARDHED and HI-CASTE bits have 
different types of metal matrices—each 
produces highest speeds in a particular 
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combustion engines, it is said to a- 


INDUSTRY 


ENGINEERING 








higher overall volumetric efficienc. }), 
increasing the density of the in! ik; 
charge . . . smoother, more uni); 
fuel combustion and the ability to |, jr) 
more fuel when necessary for incres-ed 
power.—B-W Superchargers, Inc., 
waukee, Wis. 


Painting Cement Floors—How 
color of painted cement floors can} 
protected from wearing off prematur:|; 
and painted floor upkeep made easie; 
is discussed in a new illustrated 6-) 
brochure, which shows various types 
of floors;:in eight different color: 
Building, Products Division, L. Sonje- 
born Sons, Inc., 88 Lexington Avenue. 
New York 16, N. Y. 

Blow and Spray Guns—An attractive 
2}-page booklet tells about rubber blow 
and spray guns and water savers. ex- 
plaining the principle of valves which 
have only three working parts and giv: 
constant fingertip control of air or water 
under pressure without the use of levers. 
springs. push buttons, packings or 
screws. Elimination of small parts, the 
booket explains, reduces repair and re- 
placement problems and results in low 
maintenance cost. Charts show the cost 
of air or water delivered through vari- 
ous sized orifices when uncontrolled. 


The B. F. Goodrich Co., Akron, Ohio 


DIAMOND CORE BITS * CASING, CONCAVE, PILOT BITS » REAMING SHELLS 
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REALLY TURNIN’ "EM 
OUT, Ex, B/LL? 


(ELLS 


a | HAVEN'T I BEEN TELLIN’ YOU, CAP? 
| M/S BETHLEHEM SUPER/OR 
| MAKES UP FASTER AND EASIER. 
Re 
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Here's a sure, safe tonic for a listless drilling record: Bethlehem hollow 
drill steel. 

For years, under its trade name Bethlehem Superior, it's been a favorite 
of both drill runners and blacksmiths. Reasons vary, but one of the com- 
monest is, “Bethlehem Superior is easier to work with and doesn’t need 


dressing as often.” 


* The steel is always true to size and makes up readily. 

* It is easy to heat-treat because it has a wide quenching range. This, in 
turn, results in better hardness. 

* It gives a shank that withstands the heavy battering of the drill piston. 

* The hole is smooth, true, and well centered. This means better fatigue- 
resistance, longer life. 


Bethlehem Superior is a dual-purpose steel. Whether you thread it for 
detachable bits or forge on your own bits, it will respond equally well. 
Ask for it by name the next time you order drill steel. 


BETHLEHEM SUPERIOR 
HOLLOW DRILL STEEL 






- BETH maT aV 
STEEL 
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oot? 


Headquarters: 
a center of authority 


. .. a definition that correctly describes 
GOLDEN-ANDERSON'S service and abil- 
ity to supply the valve or valves you need! 
Count on-us as a source that knows and 
Write for 
our latest catalog . . . see for yourself 
the broad extent of the GOLDEN- 
ANDERSON line of Specialty Valves. 
Shown here are two of the more than 
forty types of G-A Specialty Valves. 
Top, the Altitude Control Valve, fea- 
turing a Differential control permit- 
ting its use on any depth tank. This 
valve may be arranged for remote 


understands your problems. 


control—is available in single or 
double acting styles, in 2" to 36" 
sizes. Below, the Water Pressure 
Reducing and Check Valve—in- 
sures continuous terminal deliv- 
ery service, features smooth ad- 
justment, no metal - to - metal 
contacts. It is supplied in '/2" 

to 36" sizes. 


US a a a 
FULTON BLDG. 


PITTSBURGH, PA. 
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Men and Jobs 


Harold Conkling, who 1 
signed as deputy state en, 
California, department of wai 
has established offices as 
engineer in Los Angeles. He 
in water supply problems, gr: 
hydrology, appraisals and 
and economic studies. 


ntly re. 
leer of 

rights, 
nsulting 
€Cializes 
ind water 
lations, 


Capt. George F. Nicholson, (fr 
USNR, has been appointed publi 
works officer as well as officer in charg. 
of construction at Hunters Point Nay 
Yard, San Francisco, Calif. 


A. R. Hannaford has been appointej 
building commissioner for Hamilton, 
Ont. He has been on the city eng. 
neer’s staff since 1921, prior to that 
railway work with the Grand Trunk 
Recently, he has been office and design. 
ing engineer under W. L. McFaul, city 
engineer. 


James E. Rohr has been appointed 
state highway superintendent in Wayne 
County, Ohio. He succeeds W. P 
Critchfield, who retired afte: 
six years. 
neering 


Serving 
Mr. Rohr has been in eng 
work in Wayne 
more than 20 years. 


county for 


J. L. Dickson, former engineer o! 
road design for the Texas Highway De. 
partment at Austin, has become engi. 
neer-manager of a San Antonio urban 
expressway project. He will be respon. 
sible to the state engineer for design 
and construction of a San Antonio ur 
ban project announced earlier by the 
commission. He was district engineer 
for the state highway department from 
1933 to 1937 and since has been engi- 
neer of road design. He will conduct 
all surveys and investigations for the 
selection of location and design of the 
facility. 
Collier, former assistant district engi 
neer, with the department over 18 
years, 


His successor is Thomas ¢ 


William C. Pabst is district mai 
tenance superintendent at Everett, 
Wash., for the state highway depart 
ment. He succeeds Harvey Wallace, 
transferred to the district state highway 
engineer's office at Seattle as location 
engineer. M. Pabst formerly was it 


| construction work at Everett. 


Frank A. McComber, city enginett. 
of Duluth, Minn., since 1943, has re 
signed. He will return to the position 
with the city water, gas and sewage dis 
posal department, which he held before 
his appointment as city enginee! 


NEWS-RECORD 













publi 
harge 


Navy 









ointed 
milton, 

engi 
hat on 






Trunk, 
design. 


ul, city 


e engi. 
urban 
respon- 
de 
nit 
by the 
ngineet 
it from 
n engi 
onduct 
for the 
of the 
mas (, 


t 


{ engl 


depart: 
Wallace, 
ighway 


| ycation 
was in 


ngineel, 
has fe 
r ysition 
ige dis 
d before 


CORD 


—- 


